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@ Muramyl peptide derivatives and immunoregulating compositions containing them. 
® Muramyl peptide derivatives of the formula : 





C=0 
/ 

Ala-isoGln-OCH- 



(I) 



CO wrherein "Ala" is 



00 
CO 



-NH-CH-CO-; 
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"isoGIn" Is 
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CONH- 
1 2 
-NH-CH-CH-CH,CO- ; 



R' is B3O- or RsS-ERa is 

-CO-CH2 -CH- { CH^ ) i^-CHj 

O 
I 

CO-(CH-) -CH-j 

(Ic is an integer from 8 to 12; q is an integer from 10 to 22) or Ra is 

-CO-CH-(CH-)„-CH, 
I ^ in J 

(m is an integer from 11 to 17; n is an Integer from 11 to 17)]; and R2 is hydrogen atom or -CO-(CH2)p-CH3 
(p is an integer from 8 to 22); 

which act on in vivo tmmunomechanism of human beings and livestock (in particular cells relevant immue 
responses) and are useful as immunoregulating agents. 
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Muramyl peptide derivatives and Immun regulating compositions containing them 



BACKGROUND OF THE INVENTiON 



5 1. Reld Of the Invention 

The present invention relates to novel muramyl peptide derivatives. The muramyl peptide derivatives of 
the present invention acts on in vivo immunomechanism of human beings and livestocic <in particular ceils 
relevant to immune responses), and are useful as immunoregulating agents. 

70 

2. Description of the Prior Art 

Muramyl peptides are known to possess various biological activities. That is, they possess in vitro 
75 activities such as: 

(1) the action on cells related to immune responses (for example, monocytes or macrophages. 6 
cells, T cells, natural killer (NK) cells and the like), 

(2) the action on cells other than those mentioned above (for example, platelets, endothielial cells, 
fibroblasts and the like), and 

20 (3) the action which activates complement systems. 

Further they show in vivo activities such as (1) immunoregulating action, and (2) enhancement of natural 
resistance [see Saishin Igaku. 43. No. 6. pp. 1268-1276 (1988) in Japan]. 

Known muramyl peptide derivatives are, for example, B30-muramyl dipeptide [Kusumoto et al; Tetra* 
hedron letters. 49 pp. 4899-4902(1978)]. muramyl dipetide-lysine [Matsumoto et al. Immunostimulants, pp. 
25 79-97 (1987)] and those discribed in Japanese Published Unexamined Patent Application Nos. 
172399/1983. 20297/1984 and 275299/1986. 

However, It is still desired to develop compounds other than the known muramyl dipeptide derivativ s 
which have more excellent activity and less toxicity. 



According to the present invention, a muramyl dipeptide derivative is provided, whk:h is repr sented 
OS with the foftowing formula (I): 



30 



SUMMARY OF THE INVENTION 



45 



40 




II 

o 



(I) 



c=o 



so 



Ala-isoGln-OCH 



wherein "Ala" is 
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CH, . 
I 3 

-NH-CH-CO-; 

"lsoGln"is 



CONH- 
I ^ 
-NH-CH-CH2CH2CO- ; 



Ri is R9O- or R3S- [R3 is 



-CO-CH^-CH- { CH2 ) k-CH3 

O 
I 

CO-(CH2)q-CH3 



(k is an integer from 8 to 12; q is an integer from 10 to 22) or Rs is 

I 2 m . 3 



I 

1 



(CH2)-CH3 



(m Is an integer from 11 to 17; n is anr integer from 11 to 17)]; and Rg is a hydrogen atom or-CO-(CH2)p* 
CH3 (p is an integer from 8 to 22). 

Tlie present invention also provides an immunoregulating composftion comprising a compound of the 
fonnula (I) and a pharmaceutically acceptable carrier. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



In the formula (I), examples of the groups R3 in the group -OR3 or -SRa include 3-dodecanoylox- 
ydodecanoyl. S-tridecanoyloxydodecanoyl, 3-tetradecanoyloxydodecanoyl, 3-pentadecahoyloxydodecanoyl, 
3-hexadecanoyloxydodecanoyl. S-heptadecanoyioxydodecanoyl, 3- octadecanoyloxydodecanoyl, 3*non- 
adecanoyloxydodecanoyl. 3-eicosanoyloxydodecanoyl. 3-docosanoyloxydodecanoyl, 3-heneicosanoylox- 
ydodecanoyl. 3-tricosanoyioxydodecanoyl. 3-tetracosanoyloxydodecanoyi. 3-dodecanoy(oxytridecanoyl, 3- 
tridecanoyloxytridecanoyl, 3-tetradecanoyloxytridecanoyl, 3-pentadecanoyloxytridecanoyl, 3-hex- 
adecanoyloxytridecanoyl. 3-heptadecanoyloxytridecanoyl, 3-octadecanoyloxytridecanoyl, 3-nonadecanoylox* 
ytridecanoyl. 3-eicosanoyloxytridecanoyI, 3-docosanoyloxytridecanoyl, 3-heneicosanoyloxytridecanoyl. 3- 
tricosanoyloxytridecanoyi, 3-tetracosanoyloxytrldecanoyl. 3-dodecanoyloxytetradecanoyl, 3-tridecanoylox* 
ytetradecanoyl. 3-tetradecanoyloxytetradecanoyL 3-pentadecanoyloxytetradecanoyl, 3*hexadecanoylox« 
ytetradecanoyl. 3-heptadecanoyloxytetradecanoyl, 3*octadecanoyloxytetradecanoyl. 3-nonadecanoybx- 
ytetradecanoy i, 3-eico$anoy loxytetradecanoyl. 3-doco$anoyloxytetradecanoy i, 3-heneicosanoyiox-> 
ytetradecanoyl. 3-trjcosanoyloxytetradecanoyl, 3-tetracosanoyioxytetradecanoyl, 3-dodecanoyloxypen« 
tadecanoyl. 3-tridecanoyIoxypentadecanoyI. 3-tetradecanoyloxypentadecanoyl. 3-pentadecanoyloxypen- 
tadecanoyl, 3-hexadecanoyloxypentadecanoyi. 3-heptadecanoyloxypentadedanoyl. 3-octadecanoyloxypen- 
tadecanoyl, 3-nonadecanoyloxypentadecanoyl, 3-eicosanoyloxypentadecanoyl, 3-docosanoy loxypen- 
tadecanoyl; 3-heneicosanoyloxypentadecanoyl, 3-tricosnoyloxypentadecanoyl, 3-tetracosanoyloxypen- 
tadecanoyl. 3-dod canoyloxyhexad canoyl. 3-tridecanoyloxyhexadecanoyl. 3-tetradecanoyloxyhex- 
adecanoyl, 3-pentadecanoyloxyhexadecanoyl. 3-hexadecanoy(oxyhexadecanoyl, 3-heptadecanoyloxyhex- 
adecanoylt 3*octadecanoyloxyhexadecanoyl. 3-nonadecanoyloxyhexadecanoyl, 3-eicosanoyloxyhex- 
adecanoyl, 3^ocosanoyloxyhexadecanoyl, 3-heneicosanoyloxyhexadecanoyi. 3-tricosanoyloxyhex- 
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adecanoyl. 3-tetracosanoyloxyhexadecanoyl. 2-dodecyltetradecanoyl, 2-tridecyltetradecanoyI, 2-4etradecyl- 
tetradeqanoyl,/ ,.2:p9njiadecyftetr^^ 2-hexadec^^^^ 2-heptadecyItetraclecanoyI. 2-oc- 

tadecyltetradecanoyl, 2-tetradecylpentadecanoyi, 2-perTtadecytpentadecanoyl, 2-hexadecylpentadecanoyl, 2- 
heptadecylpentadecanoyi, 2HDctadecylp6ntadecanoyl. 2-dodecylhexadecanoyl. 2-tridecylhexadecanoyl, 2- 
tetradecylhexadecanoyl. 2-pentadecylhexadecanoyl, 2-hexadecylhexadecanoyl, 2-heptadecylhexadecanoyl. 
2-octadecylhexadecanoy[, 2-dodecylpentadecanoyl, 2-tridecylpentadecanoyl, 2-tetradecylpentadecanoyl, 2- 
pentadecylpentadecanoyl. 2-hexadecylpentadecanoyl. 2-heptadecylpentadecanoyl, 2-octadecylpen- 
tadecanoyi, 2-dodecylhexadecanoyl. 2-tridecylhexadecanoy!. 2-tetradecylhexadecanoyl, 2-pentadecylhex- 
adecanoyl, 2-hexadecylhexadecanoyl, 2-heptadecylhexadecanoyl. 2-octadecylhexadecanoyl. 2-dodecylhep- 
tadecanoyl. 2-tridecyih6ptadecanoyl. 2*tetradecylheptadecanoyl, 2-pentadecy(heptadecanoyl, 2-hexadecyl« 
heptadecanoyl. 2-octadecyIheptadecanoyl. 2-dodecylocta- decanoyl. 2-tridecyloctadecanoyol. 2- 
tetradecylocta- decanoyl, 2-pentadecyloctadecanoyl, 2-hexadecylocta- decanoyl. 2-heptadecyloctadecanoyl, 
2-octadecytocta- decanoyl. 2-dodecylnonadecanoyl. 2-tridecylnona- decanoyl, 2-tetradecylnonadecanoyl. 2- 
pentadecylnona- decanoyl, 2-hexadecylnonadecanoyl, 2-heptadecyfnona- decanoyl. 2-octadecyl- 
nonadecanoyl. 2-dodecyleicosanoyl. 2-tridecyleicosanoyl. 2-tetradecyleicosanoyl. 2-per^decyieicosanoyl, 

2- hexadecylefcosanoyl, 2-heptadecyleicosanoyl and 2-octadecyleicosanoyl groups. 

Preferred groups of R3 are 3-tBtradecanoyloxytetradecanoyl. 3-hexadecanoy!oxytetradecanoyl, 3-oc- 
tadecanoyloxytetradecanoyl. 3-tetracosanoyloxytetradecanoyl and 2-tetradecylhexadecanoyl groups. 

Examples of R2 include hydrogen atom, decanoyl, undecanoyi, dodecanoyl. tridecanoyl. tetradecanoyl, 
pentadecanoyi, hexadecanoyl. heptadecanoyl, octadecanoyi, nonadecanoyl, ' eicosanoyi, docosdnoyi, 
heneicosanoyi. tricosanoyl and tetracosanoyl groups. 

R2 is preferably hydrogen atom or tetradecanoyl group. 

Preferably. "Ala" is an L-alanine residue, and "isoGIn" is a residue derivated from D-isoglutamine. 

The compounds of the formula (I) of the present invention are basically muramyl dipeptide derivatives, 
in which the muramyl dipeptide moiety has prefer^ly the same steric configuration as that of the muriamyl 
dipeptide moiety in natural muramyl dipeptides. Namely, the moieties of muraminic acid and dipeptide in 
the present" mura^ dipeptides have D-steric configuration and L-alanine-D-isoglutamine configuration, 
respectively. However, the muramyl dipeptides of the present invention may be those having other possible 
steric configurations. 

The group -OR3 or -SR3 in the definition of the formula (I) preferably combines with the saccharide 
moiety in the form of orbond and i3-bond, respectively. 

The acyloxyacyl group in R3 has an asymmetric carbon atom and may be In the form of D- or L- 
isomer, or racemic mixture. , 

Interesting compounds belonging to the formula (1) in the present invention include: 
N-t2-0-{2-Acetamido-2.3-dideoxy-1-0-{2-tetradecyihexadecanoyl)-a-D-glucopyranos-3-yl)-O-lactoyl^ 
O-isoglutamtne methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-decanoyl-1-0(2-tetradecylhexadecanpyl)-a-O-gluco^ 
lactoylJ-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3<jideoxy-6-0-tetradecanoyl-1-0^2-tetradecylhexadecanoyl)-a^ 
yl>D-lactoyll-L-alanyl-0-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-octadecanoyl-1-0-(2-tetradecyIhexadecanoyl)-or^^ 
yl}-D-lactoylJ-L-alanyl-D-isoglutamlne methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-1-S-(2-tetradecylhexadecanoyI)-1-thio-j8-O-glucopyranos-3-y^ 
alanyhO-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-decanoyl-1-S-(2-tetradecylhexadecanoyI)-1-thi^^ 
yl}-D-iactoylhL-alanyl-0-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dldeoxy-6-0-tetradecanoyM -S-(2-tetradecylhexadecanoyl)-1 -thio-iS-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-octadecanoyl-1-S-(2-tetradecyih€xadecanoyl)-1-thio-/9-4>^lu 

3- yl}-0-lactoyIhL-alanyl-D-lsoglutamlne methylester 

N-t2-0-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3-tetradecanoyloxyt tradecanoyl>-a-D-glucopyranos-3-yl}-0- 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-^{2-Acetamido-2,3-dideoxy-6-0-decanoyI-1-0-((3R)-3-tetradecanolyloxytetradecan^ 
glucopyranos-3-yl)-D-lactoylI-L-alanyi-0-isoglutamin methylester 

N-f2-0-{2-Acetamido-2.3-dideoxy-6-0-t tradecanoyl-1 -0-((3R)-3-tetradecanoyloxytetradecanoyl)-tr-0- 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-tsoglutamine methyl ster 

N-[2-0'{2-Acetamido-2,3-dideoxy-6-0-octadecanoyl-1-0«((3R)-3-t trad canoyloxytetradecanoyl)-orD- 
glucopyranos-3-yI}-D-IactoylI-L-alanyl-D-isoglutamin methylester 
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N-[2-0-£2-Acetamldo-2,3-dideoxy-1 -S»((3R)-3-t€tradecanoy loxyt trad canoyI)-1 -thio-j3-D-glucopyranos-3- 
yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N;[2-0;{2-Ace^mldo-2,3HJIdeoxY'^0Hjec^^ -S-((3R)-3-tetradecanoYl9xytetradecanoyl^ 
giucopyranos-3-yl}-D-lactoyIhL-alanyI-D-isogJutamine methylester 
N-[2-0-{2-Acetamidch2,3-dideoxy-6-0-tetradecanoyl-1-S-((3R)-3-tetradecanoyl^ 
glucopyranos-3-yiy-OlactoylhL-alanyl-O-isoglutamine methylester 

N-£2-0-{2-Acetamldo»2,3-dideoxy-6-0*octadecanoyl-1-Sr((3R)-3-tetradecanoyk>xytetradec^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine mettiylester 
N-[2-0-£2-AcetamidO'2,3-dideoxy-1-0-{(3R)-3-hexadecanoyloxytetradecanoylH-D-giuc^ 
lactoyl]-L-alanyl-D-jsoglutamine methylester 

N-[2-0-{2-Acetamido-2,3<lideoxy'^^)-decanoyl-1-0-((3R)-3-hexadecanoyloxytetrad^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-0-lsogIutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3-hexadecanoyloxytetradecanoyl-6-0^^ 
glucopyranos-3-yl}-0-lactoyl]-L-alanyl-D-tsoglutamine methylester 
N-[2-^{2-AcetamidCH2,3-dideoxy-1^)-{(3R)-3-hexadecanoy!oxytetradecanoyl)'€^ 
g(ucopyranos-3-yl}-D-lactoyl]-L-aiany(-0-isog(utamine methylester 

N*[2-0-{2-Acetamido-2,3<lideoxy-1 -S-({3R)-3-hexadecanoyloxytetradecanoyl)-1 -thio-i3-D-glucopyranos-3- 
yl}-D-lactoyI]-L-alanyl-D-isoglutam!ne methylester 

N-[2-Q-{2*Acetamido-2,3'dideoxy-6-0-decanoyl-1 -S-{(3R)-3-hexadecanoy loxytetradecanoyl)-1 ^thio-^-0- 
glucopyranos-3-yI}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-<)-{2-Acetamido-2,3-dideoxy-1-S-((3R)-3-hexadecanoyloxytetradecanoyl)-^ 
glucopyranos-3-yl}-D-Iactoyl]-L-alanyl-D-isoglutamine methylester 

N-{2-0-{2-Acetamido-2.3-dideoxy-1 -S-((3R)-3-hexadecanoyloxytetradecanoyl)-6-0-octadecanoyl-1 -thIo-fl-D- 
gIucopyranos-3-yl}-0-lactoyl]-L-alanyl-Ossoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3Hjldeoxy-1-0-((3R)-3-octadecanoyloxytetradecan 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N^2-0-{2-Acetamldo-2,3-dideoxy-6-0-decanoyl-1-0-((3R)-3-hexadecanoyloxytetradeca^ 
glucopyranos-3-yl}-0-iactoyll-L-alanyl-0-isoglutamine methylester 
N-[2-^-{2-Acetamido-2.3-dideoxy-1-0-((3R)-3<)Ctadecanoyloxytetradecanoyl)^^ 
glucopyranos-3-yl}-D-lactOYl]-L-alanyhD-isoglutamine methylester 
NH2-<}-{2-Acetamido-2,3Hdideoxy-6-OHDctadecanoyl-1-0-((3R)'3-^ 
pyranos-3-yl}-0-lactoylJ-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3<fideoxy-1-S-({3R)-3-octadecanoyloxytetradecanoyl^ 
yl}-D-IactoylhL-alanyl-E}-isoglutmine methylester 

NK2'<3-{2-Acetamido-2,3<lideoxy-6-0-decanoy 1-1 -S-(<3R)-3-octadecanoyloxyteto^ -thio-/S-0- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-l-SK(3R)-3-octadecanoyioxytetradecanoyl)-6-W 
glucopyranos-3-yI}-D-lactoylhL-alanyl-0-isog(utamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-octadecanoyl-l -S-((3R)-3-octadecanoyloxytetradecanoy l)-l -thio-/3-D- 
glucopyranos-3-yl}-D-lactoyll-L*alanyl-D-isoglutamine methylester 
N-(2-0-{2-Acetamido-2,3-dideoxy-1-0-{{3R)-3-tetracosanoyloxytetradecanoylho-D-glu^ 
lactoylK-alanyl-D-isoglutamlne methylester 

N-t2-0-£2-Acetamido-2,3<iideoxy-6-0-decanoyl-1-0-((3R)-3-tetracosanoyloxytet^^^ 
glucopyranos-3-yi}-D-lactoyl]-L*alanyl-D-isoglutamine methylester 
N-(2-0-{2-Acetamido-2,3<lideoxy-1-0-((3R)-34etracosanoy}oxytetradecanoyl)^^ 
glucopyranos-3-yl}-D-lactoyll-L-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy'^-octadecanoyl-1<)-((3R)-3-tetracosanoy!o^^ 
glucopyfanos-3-yl}-D-lactoyl]-L-alanyl-DHsoglutamlne methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-1 -S-({3R)-3-tetracosanoyloxytetradecanoyl)-1 -thlo-/S-D-glucopyranos-3- 
yl}-D-lactoyl]-L*alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamfdo-2.3-dldeoxy-^<lecanoyl-1-S-((3R)-tetracosanoytoxytetrade« 
glucopyranos-3-yl}-D-lactoyl>L-alanyl-l>-!Soglutamine methylester 

N-[2-0*{2-Acetamido-2»3-dideoxy-l -S-((3R)-3-tetracosanoyloxytetradecanoyl)-6-0-tetradecanoyl-1 -thlo/S-O- 
glucopyranos-3-yl}-0-lactoylhL-alanyl-0-isoglutamine methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-6-0<)ctadecanoylM-S-((3R)-3-tetracosanoyloxytetradecanoyl)-l-th 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine m thylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-e-0-<lodecanoyl-l-0-(2-t tradecylhexadecanoyl)^ot-0-glucopyranos-3-yl}-d- 
lactoyl]-L-alanyl-D-isoglutamine methylester 
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N-[2-^{2-Ac9tamldo-2.3-dideoxy-6-0-hexadecanoyl-1-0-(2-tetradecyihexad^^ 

yl}-[>lactpyl]rL:alany),-p^ 

N-[2-0-(2*AcetamidcK2.3-dideoxy-6-0-dodecanoyl-1-S-(2-tetra^ 
yl}-D-lactoyl]-L-alanyl-D-isoglutamine methyester 

N-[2-0-(2-Acetamldo-2.3-dideoxy-6-0-hyxadecanoy!-1-S-(2-tetradecylhexade^ 
glucopyranos-3-yl}-I>lactoyl]-L-alanyl-D-isoglutamine methyester 
N-[2-<)-{2-Acetamido-2,3Kjideoxy-1-0-((3R)-3-dodecanoyloxytetradecanoyl)-a-D'^ 
lactoylH-alanyl-D-isogiutamine methylester 

N-[2-0-{2-Acetamido-2,3Kjldeoxy-6-0<Jecanoyl-1-0-((3Ry-3-dodecanoyloxyte 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2^)-{2-Acetamido-2.3<Jideoxy-6-0-dodecanoyl-1^^((3R)^^ 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2^D-{2-Acetamido-2.3<lideoxy-1-0-((3R)-3<Jodecanoyloxytetradecanoyl)-6-0-tetr^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyI-D-csoglutamine methylester 
N-t2^)-{2-Acetamido-2,3«<lideoxy-1-0-((3R)-3-dodecanoyloxytetradecanoyl)-6-^ 
glucopyranos-3-yl}-D-lactoyihL-alanyl-D-isoglutamlne methylester i 
NH2'^2-Acetamido-2.3<lideoxy-1-0-((3R)-3-dodecanoyloxytetradecanoyl)-^^ 
gjucopyranos-3-yl}-D-lactoyI]-L-alanyl-D-isogIutamlne methylester 
NK2«<)-{2-Acetamido-2.3Hjideoxy-1-S-((3R)-3<lodecanoyloxytetradecnaoyl)-1-^^^ 
lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido*2,3<Jideoxy-6-(>decanoyl-1-S-((3R)-3<lodecarioyloxytetrac^ 
glucopyranos-3-yl}-D-lactoyl]-L*alanyl-D-lsoglutamine methylester 
N42-0-{2-Acetamido-2,3<)ideoxy-6H)Hjodecarioyl-1-S-((3R)-3-dodecanoyloxytete^ 
glucopyranos-3-yl}-I>lactoylhL-alanyl-D-fsoglutamlne methylester 

N-l2-0-{2-Acetamldch2.3-dideoxy-1 -S-{(3R)-3-dodecanoyloxytetradecanoyl)-6-0-tBtradecanoyl-1 -thlo-j8-D- 
glucopyranos-3-yl}-D-lactoylhL*alanyl-D-lsoglutamlne methylester 

N-t2-0-{2-Acetamido-2,3-dideoxy-1-S-((3R)-3<lodecanoyloxytetradecanoyl)-6-0-hex D- 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-1 -S-({3R)-3-<J<xiecarioyloxytetradecanoyl-6-0-octadecanoyl-1 -thio-/3-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-fsoglutamlne methylester 
N-[2-0-{2-Acetamido-2»3-dldeoxy-6-^)-dodecanoy 1-1 -O-dodecanoyl-1 -0-((3R)-3- 
tetradecanoyloxytetradecanoyl-a*D-glucopyranos-3-yi}-l>lactoyl]-L-alanyl-OHSoglutaml^ methylester 
N-[2-0-{2-Acetamido-2.3<lldeoxy-6-0'hexadecarioyl-1-0-((3R)-3-^^ 
glucppyranos-3-yl}-D-lactdylhL-alanyl-D-lsoglutamine methylester 
N-[2H3-{2-Acetamid<>2.3-dideoxy-6-0-dodecanoyl-1-S-((3R)-3-tetradecanoyioxytetrad 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-KJideoxy-6-0-hexadecanoyl-1-S-((3R)-3-tetradecanoyloxyt^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester 

N^2-0-{2-Acetamldo-2.3-dideoxy-6-0-dodecanoyl-1- 0-((3R)-3-hexadecanoytoxytetradecanoyl)-a-D- 
glucopyranos-3-yl}-D-lactoyll-L-alanyl-D-isogIutamine methylester 

N-[2-0-{2-Acetamld(^2,3-Kjldeoxy-6-(^hexadecanoyl-1-0-((3Rh3-hexadecanoy!oxytetrad©carioyl^ 
glucopyranos-3-yl}-D-lactoyl]-L-aianyl-D-isoglutamine methylester 
N-[2-()-{2-Acetamido-2,3<iideoxy-6-0-dodecanoyh1-S-(<3R>-3-hexadecanoyloxytetr 
glucopyranos-3*yl}-D-lactoylhL-alanyl-OisogliJtamlne methylester 

N-[2-C)-{2-Acetamido-2,3Klideoxy-6-0-hexadecanoyl-1-S-{(3R)-3-hexadecanoyloxytetradecanoylh 
glucopyranos-3-yi}-0-lactoyl]-L-aianyl-0-isoglutamine methylester 
N42-0-{2-Acetamldo-2,3-dideoxy-6-0-dodecanoyl-1-0-{(3R)*34iexadec^ 
glucopyranos-3-yl}-D-lactoyll-L-alanyl-D-isdglutamine methylester 
N-[2^)-{2-Acetamidc^2,3-dldeoxy-6-0-hexadecanoyl-1-^(3fl)-3<K:tadecarioyloxytetrad^^ 
gIucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamin methylester 
N-[2-0-{2-Acetamido-2.3<iideoxy-6-0-dodecanoyl-1-S-((3R)-3-octadecari6yloxytetrade«^ 
glucopyranos-3-yl}-D-iactoyll-L-alanyl-D-isoglutamine methylester 
N-t2-0-(2-Acetamldo-2,3-dideoxy-6-0-hexadecanoyl-1-S-(<3R)-3-octadecafwyloxytetrad 
glucopyranos-3-yl}-0-lactoyl]-L-alanyl-D-isogtutamine methylester 
N-t2-(^{2-Acetamido-2.3-dideoxy-1-0-({3R)-3-eicosanoyloxytetradecano^ 
lactoyl]- L-alanyf-O-isoglutamine methylester 

N-[2-0-{2-Acetamldo-2.3<lideoxy-6-0-decanoyl-1^-((3R)-3-eicosanoyloxytetradecanoyl)-a-D-gl^^ 
3-yl)-D-lactoylhL-alanyl-0-isoglutamine methylester 
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N-(2-0-{2-Acetamido-2,3-dideoxy-6-0-dodecanoyl-1-0-((3R)-3-eicosanoyloxyt9trad^ 
glucopyranos-3-yl}-D-lactoyl]-L-aianyl-0-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,'3-dldeoxy-1-0-((3R)-3-eeicosanoyloxytetradecanoyl)-6-04^ 
giu^copyranos-3-yl}-D-lactoylH-alanyl-b-te^^ 
N-[2-0-{2-Acetamido-2.3Klideoxy-1-0^((3R)-3*eicosanoyloxytetrade^ 
glucopyranos-3-yl}-D-lactcyl]-L-a)anyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-1-0-(<3R)-3-eicosanoyloxytetrdecanoyl)-6^^^ 
pyrano8-3-yl}-D-lactoylhL*alanyl-I>isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3-dldeoxy-1-S-((3R)-3-eicosanoyloxytetradecanoyI)-1-^^^ 
lactoylhL-alanyl-D-isoglutamine methylester 

N-[2'0-{2-Acetamldo-2.3^deoxy-6-0Hjecanoy 1-1 -S-<(3R)-3-dicosanoyloxytetradecanoyl)-1 -thio-^*D* 
glucopyranos-3-yl}-0-lactoyf]-L-alanyl-D-isog(utamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-decanoyl-1 -S-((3R)-3-eicosanoyioxytetradecanoyl)-1 -thio-i8-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Ac8tamido-2,3-dideoxy-1 -S-((3R)-3-eicosanoyloxytetradecanoyl)-6-0-tetradecanoyl1 -thio-^-D- 
glucopyranos-3-yI}-D-lactoyl>L-alanyl-DHSoglutamine methylester 
N42-<)-{2-Acetamldo-2.3<iideoxy-1-SK(3R)-3-eicosanoyloxytetradecanoy!)-6-0-he^^ 
glucopyrano$-3-yl}«[>lactoyl}-L-alanyi-0*isoglutamine methylester 

N-[2-0-£2-Acetamido-2,3-dideoxy-1 -S-((3R)-3-eicosanoyloxytetradecanoyl)-&^ctadecanoyl-1 -thlo-iS-b- 
glucopyranos-3-yl}-D-lactoyl>L-aianyl-D-isoglutamine methylester 
N-[2-<)-{2-Acetamido-2.3-dideoxy-1-0-((3R)-3<locosanoyloxytetradecanoyl)-orD-gluc^ 
actoylH-alanyMWsoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dldeoxy-6M)<Jecanoyl-1-0-((3Rh3Hjocosanoytox^ 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutaimine methylester 
hH2«<K2-Acetamido-2,3-dideoxy-1-(H(3Rh3-docosanoylox^ 
3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy- 1 -(K{3R)-3-docosanoy loxytetradecanoyl)-6-0-tetradecanoy l-a-D- 
glucopyranos-3-yl}-0-lactoylhL-alanyl-0-fSoglutamine methylester 
NH2-0-{2-Acetamido-2.3-dideoxy-l-0-((3R)-3Hdocosanoyloxytetradecanoyl-6-0-hexadecaTO^ 
glucopyranos-3-yl}-D-Iactoyl]-L-alanyl-D-isoglutamine methylester 
N-{2-<K2-Acetamldo-2,3Hiideoxy-1-0-((3R)-3<locosanoyloxytetradecan^ 
glucopyranos-3-yl}-D-lactoyl]-L»alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-1 -S-((3R)-3-docosanoy loxytetradecanoyl)-1 -thio-jS-D-glucopyranos- 3- 
yl}-D-lactoyI]-L-alanyl-D-isoglutamine methylester 

N-I2-0-{2-Acetamido-2.3-dideoxy-1-S-((3R)-3Kjocosanoyloxytetradecanoyl)-1-^^ 
lactoylhL-alanyl-0-lsoglutamlne methylester 

N-[2-0-{2-Acetamido-2,3<lideoxy-1-S-{(3R)-3<fo(»sanoyloxytetradecanoyl)-6-0^ 
glucopyranos-3-yl}-0-lactoyl]-L-aJanyl-D-isoglutamjne methylester 

N-[2-0»{2-Acetamldo-2,3-dideoxy-1 *S-((3R)*3Kiocosanoy loxytetradecanoyl)-6^)-t6tradecan -thio-jS-O 
glucopyranos-3-yI}-D-lactoyi}-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-l-S-((3R)'3-docosanoyloxytetradecanoyl)-6-0-hexade^^ 
glucopyranos-3-yI}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3<lideoxy-1-S-((3R)-3-docosanoyloxytetrade(»noyl)-6-0sx:tade^^ 
glucopyranos-3-yl}-D-lactoyll-L-alanyl-D-isoglutamlne methylester 
N-[2-()-{2-Acetamido-2.3-dldeoxy-6-0-dodecanoyl-1-0-({3R)-3-tetracosw 
glucopyranos-3-yl}-0-lactoylhL-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3<lideoxy'^«^-hexadecanoyl-1-0-{(3R)-3-tetracosano^ 
glucopyranos-3-yl}-D-lactoyl]-L-aJanyi-D-lsoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-dod canoy 1-1 -S-{(3R)-3-tetracosanoy loxytetradecanoyl)-1 -thio-^S-D- 
glucopyranos-3-yl}-D-lactoyl]-L-a«anyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dldeoxy-6-0-hexadecanoyl-l-S-((3R)-3-tetracosanoyloxytetradecanoy^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-(2-0-{2-Acetamido-2,3-dldeoxy-1-0-(2-dodecyltetradecanoyl)-a-C>^ 

isoglutamin methyl ster 

N^2-0-{2-Acetamido-2,3-dldeoxy-6-0-decanoyl-l-0-(2-dodecyltetradecanoyl)-a-D-glucopyranos-3-^ 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N-|2-0-{2-Acetamldo-2,3-dldeoxy-6-0-dcxl canoyI-1-(H2-dodecyltetradecan6yl>-o-D-glucopyrano5-S-yI}-D- 
lactoyl]-L*alanyl-0*lspgtutamine methylester 
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N'[2-0-{2-Acetamido-2,3-dideoxy-1-0-(2-dodecyJt tfadecanoyI)-6-0-tetradecanoyl-a^-glucopyranos-3-yJ}-D- 
lactoylH-alanyl-D-isoglutamlne methylester 
N^2-0-{2-Acetamido-2.3-dideoxy-1-6-(2<lodecy^ 
iactoyl}*L*alanyi-D-isoglutamine methylester 

N-[2-0-{2-AcetamidcH2.3^cdeoxy-1 -0-(2<lpdecy Ketradecanoy I)*^-octadecanoy l-o-D^lucopyrarw 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N*[2-0-{2-Acetamido-2.3-dldeoxy-l-S-(2-<fodecyltetradecanoyl)-1-thic>-^^ 
alanyl-D-isoglutamine methylester 

N-t2-0-{2-Acetamido-2.3-dideoxy-6-<}-decanoyl-1-S-(2-<Jodecyltetrad^ 
yl}-Olactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Ac»tamido-2.3<li"deoxy-6-(ModecaTO 
yl}-D-lactoylR-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-1 -S-{2-dodecyltetradecanoyl)-6-0-tetradecanoyl-1 -thio-/3-l>glucopyranos-3- 
yl}-D-lactoyl>L-alanyl-D-isoglutamine methylester 

N-[2-0-^;2-Acetamido-2,3<ildeoxy-1-SK2-dodecyftetradecanoyl)-6-0-hexadecanoyl-1-ttifo-/8^ 
3-yl}-D-lactoyl]-L-alanyl-l>isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dldeoxy-1 •S-(2-dodecyltetradecanoyl)-6-0-octadecanoyl-1 -thio-iS-D-gluco pyranos- 
3*yl)-D*lactoyl]-L*alanyl-D-isogiutamine methylester 
N-[2-^2-Acetamldo-2,3Kiideoxy-1^}-{2-hexadecyloctadecarioyl)-a-D-g^ 
D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3<lideoxy-6-0Klecanoyl-1-0-(2-hexadecyloctadecanoyl)-a-D-glucopy 
lactoyi]-L-aianyl-D-lsoglutamjne methylester 

N-[2-0-{2-Acetamldo-2,3<lldeoxy^-0-dC)decanoyl-1^)-(2-hexadecy!octadec^ 
lactdylJ-L-alanyl-D-isoglutamlne methylester 
N-[2-0-{2-Acetamido-2.3-dideoxy-1-0-(2-hexadecyloctodecamoyl)-M 
yi}-0-lactoylH-3l^yt'0-<soglutamlne methylester 

N-[2^3-{2-Acetamido-2,3-dldeoxy-6^^hexadecanoyl-1-0-(2-hexadecyloctadecan 
yl}-D-lactoyll-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3-^ldeoxy*1-0-(2-hexadecyloctadecanbyl)-6-0K«:t 
yl}-D-lactoyl]-L-alanyl-b-isoglutamine methylester 

N-[2'^{2-Acetamido-2,3-dideoxy-1-S-(2-hexadecyloctadecanoyl)-1-thio-/3'D-glucopyranc^^ 
alanyl-D-isoglutamine methylester 

l^[2'<)-{2-Acetamido-2,3KJIdeoxy-6-(Wecanoyl-l -S-(2-hexadecyloctadecanoyl)-l -thlo-^-t>glucopyranos-3- 
yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-dodecanoy 1-1 -S-<2-hexadecyloctadecaaoy l)-1 -thio-jS-D-glucopyranos- 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-<)-{2-Acetamido-2.3Kjideoxy-1-S-(2-hexadecyIoctedecanoyl)-6-^ 
3-yi}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-<)-{2-AcetamidC)-2,3-dldeoxy-6-0-hexadecanoyl-1-S-(2-hexadecylocladeca^^ 
gliicopyranos-3-yl}-D-Iactoyl]-L-aJanyl-D-lsoglutamjne methylester 
^K2-0-{2-Acetamido-2,3<lldeoxy-^-S-(2-hexadecyloctadecanoyl)^6-0-^ 
3-yl}-0-lactoylhL-alanyl-D-isogltJtamine methylester 

N-[2-0-{2-Acetamido-2.3<lideoxy-1-0-(2-octadecyleicosanoyl)-o-D«'glucopyranos-3-yl}-D-l^ 
isogiutamine methylester 

N-[2^)-{2-Acetamido-2>dldeoxy-6-0-decanoyl-l-0^2K)CtadecylelsocarHDyO-a-l^ 
lactoylJ-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3<Ildeoxy-6-0-dodecanoyl-1-0<2-octadecyleicosanoyl)-^^ 
lactoyl]-L-alanyl-D-lsoglutamlne methylester 

N-[2-<>-{2-Acetamido-2.3-Hjldeoxy-1M>(2-octadecyleicosanoyl)-6-0-t©tradocanoyl-a-Drg 
lactoyl]-L-alanyI-D-isoglutamtne methylester 

N-(2-0-{2-Acetamido-2.3^ideoxy-6-0-hexadecanoyl-1^)-(2-octadecyleicosanoyl)-a-O-glucopy 
lactoylJ-L-alanyl-D-isoglutamine m thylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-<)ctadecanoyJ-1-0^2-octadecyleicosarioyl)-aO^ 
iactoyl]-L*a(anyl-0-isoglutamlne methylester 

N-[2^)-{2-Acetamido-2.3-dideoxy-1-S-(2-octadecyleicosanoyl)-1-thlo-iS-0-glix 
alanyl-O-lsoglutamtne methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-€-OHdecanoy!-1-S-(2-octadecyleicosanoyl)-1-thio-i30-gl^ 
yl}-D-lactoyf]-L-alanyl-D-fSog(utamine methylester 
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N-[2-^-£2-Acetamidc>-2.3-dideoxy-6-0-dodecanoyl-1-S-(2-ocrtadecylelcosan^ 
yl}-I>lactoyl]-L-alanyl-D-isoglutamine methyiester 
N-[2-0-{2-Acetamido-2,3-dldeo>^^ 
yl}-DHactoyli-L-alanyl-DMsogiute^ 

N^[2-^{2-Acetamldo-2,3-dideoxy^e-0-hexadecanoyl-1-S-(2-octadecyleicosan^ 
y(}-D-lactoyl]-L-alanyl-0-isogIutamine methyiester 

N''[2'0'{2-AcetamjdCh2,3-<tideoxy-6-0<>ctadecanoyl-1-S-(2<K)ctadecy(eicosanoyl)-1-^ 
yl}-0-lactoyf] L-aianyi-D-isoglutamine methyiester 

N-[2-0-{2-Acetamido-2.3Hdideoxy-1'O-(2'^odecylhexadecanoyl)-^D-glucopyrano^^ 
O-isoglutamine methyiester 

N-[2<<)-{2«Acetamkio-2,3<lfdeoxy-6-0<lecanoyl-1<^(2-dodecylhexadec^^ 
)actoyl>L-aIanyl-D-isoglutamine methyiester 

N-[2«^-{2-Acetamido-2,3-dideoxy-e-0<lodecanoyI-1-0-(2<lodecylhexadecanoyl)-a-D-glucopyranos-^^ 
lactoyl]-L*alanyl-E)-isoglutamine methyiester 
N*(2-0-{2-Acetamido-2.3<fideoxy-1-0-(2Klodecylhexadecanoyl)-6-0-^^ 
laclDyl]-L*a}anyl-D-fSogiutamine methyiester 

N-I2-0-{2-Acetamido-2,3-dideoxy-1-0-(2<lodecylhexadecanoyl)-6-0-hexadec^ 
lactoyi]-L*alanyl-0-isogiutamine methyiester - 
N*[2^)-{2-AcetamidCH2.3-dideoxy-1-0-(2-dodecylhexadecanoyO^^ 
lactoyl]-L»alanyl-D-isoglutamine methyiester ' 
N'[2^)-£2-Acetamido-2.3-dideoxy-1-S-(2-^odecylhexadeoanoyl)-l-thio-i8-D-glucopyrano's-3-yl^ 
alanyi-D-isoglutamine methyiester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-decanoyl-1-S-(2-dodecylhexadecafioyl)-1-thio-i8^ 
yl}-0-lactoyll-L-alanyl-D-isoglutamlne methyiester 

N-[2-0-{2-Ac8tamidch2.3-dideoxy-e-0<lodecanoyI-1-SK2-<Iodecylhexadecanoyl)-1-^^ 
yl}-D-lactoyl]-L-alanyl-D-isoglutamine methyiester 

N-[2'^{2-Acetamidch2,3Hjideoxy-1-S-(2<lodecylhexadecanoyl)-6<l-tetradecanoyl-1-thi^ 
3-y(}-D-lactoylhL-alanyi-D-isoglutamine methyiester 

N-[2^)-{2-Acetamldo-2.3<lideoxy-1-S-{2-dodecylhexadecanoyl)-6-0-hexadecanoyl^ 

3-yl}-D-lactoyl>L-aianyl«C>-isoglutamine methyiester 

N-[2-0-{2- AcetamldCh2,3KJideoxy- 1 -S-(2-dodecy lhexadecanoyl)-6-0-0(ted 

3-yl}-D-Iactoyl]-L-alanyhO-isoglutami*ne methyiester 

^^[2•^{2-Acetamido-2,3<fideoxy-1-0-(2-dodecyloctadecanoyl)-ot^ 

isoglutamine methyiester 

N-[2-0-{2-Acetamido-2,3-dideoxy-e^}Hjecanoyi-1-0-(2-dodecyloctadecanoyl)-a-l>glucopyr5^ 
lactoylJ-L- alanyl-D-isoglutamine methyiester 

N^2-^{2*Acetam(do-2,3<lrdeoxy-6-0<lodecanoyl-1-0-(2<iodecyloctadecanoyI)^^ 
lactoylH-a'anyl-D-isoglutamine methyiester 

N-[2^)-{2-AcetamidCh2,3Hjldeoxy-l-0-(2-<lodecyl<K:tadecanoyl)-8-0-tetr^ 
lactoyi]-L-alanyl-D-isoglutamlne methyiester 
N't2^}r{2-Acetam{do-2^ldeoxy-1-0-(2-<lodecyloctadecanoyi)-6-0-^^ 
lactoyl]-L-alanyl-D-isoglutamine methyiester 

NH2-0-£2-Acetamido-2.3Hjideoxy-1-0-(2-dodecylC)Ctadecanoyl)-6-0-octadecano 
lactoyll-L-alanyl-D-isoglutaminei methyiester 

N-[2-<)-{2-Acetamldo-2,3-di'deoxy-1-S^2«dodecyloctadecanoyl)-1-thkh^ 
alanyl-D-isoglutamine methyiester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0<iecanoyh1-S-(2'^odecyloctadecanoyl)-1-^ 
yl}-D-lactoyl]-L-alanyl-I>isoglutamine methyiester 

N^2-0-{2-Acetamldch2,3<lideoxy-6-0-docanoyl-1-S-(2<lodecyIoctadecanoyl)-1-thlo-/5^ 
yl}-D-!actoyl]-L-afanyl-D-isoglutamlne methyiester 

N-[2K)-{2-Acetamido-2.3Mjideoxy-1-S-(2Kiodecyloctadecanoyl)-6-0-tetradecanoyl-l-thio-^-^^ 
yl)-!>lactoyl]-L-alanyl-D-isoglutamlne methyiester 

N-t2-0-{2-Acetamido-2,3-dideoxy-l-S-{2<lodecyloctadecanoyO-6-0-^iexadecanoyf-l-t^ 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methyiester 

N^2-0-{2-Acetamido-2,3-dideoxy-l-S-(2-<lodecyloctadecanoyl)-6-0-octadecanoyl-1-^^ 
yl}-D-lactoyl]-L-alanyl-D-isoglutamine methyiester 

N-(2-0-{2-Acetamldo-2,3-dideoxy-1-0-<2-dodecyleicosanoyl)-a-D-glucopyranos-3-yl}-0-(actoyl]-L^ 
isoglutamine m thylester 
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N-[2-0-{2-Acetamido-2.3-djdeoxy-e-0-dec»noyl-1^)-(2<lodecyleicosano 

L-alanylr Qrjsoglutamine .r^^^ . . , . 

N<2-0-{2-Acetamrdo-2.3-<ffdeoxy-e-0-dodecanoy^t-0H[2-^^ 
lactoyl]-L-alanyl-P-isoglutamine methylester 

N-[2'^-{2-Acetamido-2.3<lideoxy-1«^-(2<lodecyleicosanoyl)-6-0-tetradecnao 
!actoyl]-L-aJanyl-D-isoglutamine methyiester 

N-[2-<)-{2rAcetamido-2,3-dideoxy-1^(2Hdodecyleicosanoyl)-6-()-hexadecanoyh^ 
lactoyl]-L-alanyl-D-isoglutamfne methylester 

N-[2-0-{2-Acetamido-2,3Hdideoxy-1-0-(2<i(Kiecyleicosanoy!)-6-0-octe^ 
lactoyiJ-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamid(>2,3Hdideoxy-1-S-(2<JodecyIelcosarioylH-thi^ 
alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6'<)-decanoyi-1-S-(2-dodecyleicosanoyl)-1-thio-/S- 
lactoyl]-L-alanyl-0-isoglutamine methyiester 

N-[2<)-{2-Acetamido-2,3<lideoxy-6-0<lodecanoyl-1-S-(2KlodecyleicosanoyIh1-^^ 
yl}-D»lactoyl]-L-alanyl-D-lsogiu1amine methylester ' 
N-[2-0-{2-Acetamido-2.3Hdideoxy-1-S-(2-dodecyleicosanoyl)"^-0-tetradecanoyh1^ 
yl}-D-lactoyl>L-alanyl-04Soglutamine methylester , 
N-[2^}-{2-Acetamido-2,3<iideoxy-1-S-(2-dodecyleicosanoyl)-6-0-hexadecanoyl-l-tW 
yl}-D-lactoyll-L-alanyI-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3<lldeoxy-1-S-(2<Jodecylejcosanoyl)-6-0<)Ctadecanoyi-1^ 
yl}-D-lactoylH-alanyl-D-isoglutamine methylester 
N<2-0-{2-Acetamldo-2,3<lideoxy-1-(>((3R)-3-dodecanoyloxydodecarioylh 
L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3<lideoxy-6-0<locanoyl-1-0-((3R)-3<lodecafioyloxyd 
yl}-D-lactoyl]-L-aJanyi-D-isogIutamine methyiester 

N-[2-0-{2-Acetamido-23<lideoxy-6-0-dodecanoyl-1-0-((3R)-3-dodecanoyloxydodecanoyl)-a-0^^ 
3-yl}-D-lactoylhL-a(anyhO-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-l -0-({3R)-3-dodecanoy loxydodecanoy l)-6-0-fetradecanoy l-a-O- 
glucopyranos-3-yl}-D-lactoyl>L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-1-0-((3Rh3Hjodecanoyloxydodecahoyl)-6-041^ 
glucopyranos-3-yl}-0-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-{2M^{2-Acetamido-2.3<lideoxy-l70-((3R)-3-dodecanoyloxydodecanoy^ 
glucopyranos-3-yl}-D-lactoyll-L-alanyl-D-isoglutamine methylester 

N-[2^3-{2-Acetamido-2,3Klideoxy-1-S-<(3R)-3Kiodecanoyloxydodecanoyl)-1-thio-j3-I>glucopyran^^ 
lactoylhL-alanyl-D-isogiutamine methylester 

N-[2-^2-Acetamldo-2.3Hjideoxy-6-0-ddcarioyl-1-S-({3R)-3-dc)decanoyloxydode^ 
glucopyranos*3-yl}-0-lactoyll-L-alany*-D-fsogJutamine methylester 
N-[2-<)-{2-Acetamido^2,3-dideoxy-6-0-dodecanoyl-1-'S-((3R)-3-dodecanoyloxydodecan 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 
N'^2-^-{2-Acetamido-2.3Hjideoxy-1-S-{(3R)-3-dodecarioyloxydodec^^ 
glucopyranos-3-yl}-D-lactoylH-alanyl-l>isoglutamine methylester 

N-[2-^-{2-Acetamido-2,3-dideoxy-1 -S-((3Rh3<lbdecanoyloxydodecanoyl)-6^^ -thio-^-O- 
glucopyrarios-3-yl}-D-lactoyfhL-alanyl-0-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3<Jideoxy-1-S-((3R)-3-dodecarK5yloxydodecahoyl)-6^ 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3-dldeoxy-1-0-((3R)-3-tetradecanoyloxydodecanoyi)-^ 
lactoyll-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0Klodecanoyl-1-0'K(3R)-3-tetadecanoyloxydcM^ 
s-3- yl}-Olactoyl]-L-alanyi-D-isoglutamine methylester 

N-t2-0-{2-Acetamido-2v3-dldeoxy-6-0-dodecanoyl-l-0'{(3R)-3-tetradecanoyloxydodecanoyl)-o^ 
glucopyranos-3-yl}-D'^lactoyl>L-aIanyl-D-i5oglutamine m thy! ster 
N-[2-0-{2-Acetamido-2,3<ifdeoxy-6-0-tetradecanoyl-1^}-((3R)-3-ttradecafwyIoxydoc^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamin methylest r 
N-[2-<)-{2-Acetamido-2,3Klideoxy-6-0-hexadecanoyl-1-0-{(3R)-3-tetradec^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-i5ogIutamln methylester 

N-[2-0-{2-Acetamido-2,3-did oxy-6-0-octadecanoyH-0-({3R)-3-tetradecdnoyloxydodecanoyl)-o-0- 
glucopyranos-3-yl)-0-lactoylhL-alanyl-0-fsoglutamine methylester 
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N-(2-0-{2-Acetamido-2,3-dideoxy*l-S-((3Rh3-tetradecanoyloxydodecanoyl)-1-thi^^ 
lactoylhL-alanyhD-isoglutamine methylester 

N-[2<)-{2-Acetamjdo-2,3-dideoxy-6-0-decanoyl-l-S-((3R)-3-tetradecanoyloxydodecancy^ 
gfuc6pyranbs-3-yl}-D-lactoyl]-L-al^^ 

N-[2-(^{2-Acetamldo-2,3-dideoxy-e-<)-dodecanoyl-1-S-((3R^3-te^^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl»D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-tetradecanoyl- 1-S-((3R)-3-t0trad0canoyloxydodecanoyl)-1-thio-jS-D- 
giucopyranos-3-y]}-i>lactoyl}-L-a]anyi-D-isoglutamfne methyiester 
N-t2-O-{2-Ac0tamido-2.3-dideoxy-6-^-hexadecanoyl-1-S-{(3R)-3-tetradecanoyIoxydodeca^ 
glucopyranos-3-yi}*0-lactoyf]-L-a(anyf-0-isoglutamine methylester 

N<2-0-{2*Acetamido-2,3<iideoxy-6-Os3ctadecanoyM -S-((3R)-3-tetradecanoy loxydodecianoyl)-1 •thio*i9-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-l-0-((3R)-3-hexadecanoyloxydodecanoyl)-a-D-glucopyranps-^^ 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2^)-{2-Acetamido-2,3-dideoxy-6-0-decanoyf-1-0-({3R)-3-hexadecanoyloxydodecanoyl^ 
3-yi}-D-lactoyl]-L-alanyl-D-isoglutamine methylester , 
N-t2*0-{2*Acetamido-2,3-dideoxy-6-0-dodecanoyI-1-0-((3R)-3-hexadecanoyloxydodec^ 
glucopyranos-3-yl}-D«lactoyl]-L-alanyl-D-ispglutamlrie methylester 

N*[2*0-{2-Acetamido-2,3-dideoxy-1 -0-((3R)-3-hexadecanoy loxydodecanoyl)-6^-t8tradecianoyl-ci-D- 
g[ucopyranos-3-yf}-D-lactoyl]-L-alanyl-0-lsoglutamine methylester 
lvi-(2-0-{2-Acetamido-2.3<lldeoxy-6-0-hexadecanoyl1-0-((3R)-3-hexadecanoyl^^^ 
glucopyranos-3-yl}-0-lactoyl]-L-aranyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-1-0-((3R)-3-hexadecanoyloxydodecanoyl)-6-0^ . 
glucopyranos-3-yl}-0-lactoyi]-L-alanyl-D-isoglutamine methylester 
N-^2-0-{2-Acetamidch2,3<fideoxy-1-S-{(3R)-3-hexadecarioyloxydodecanoyl)-1-ft 
yl}-0-lactoylhL-alanyl-D-isoglutamine methylester 

N-[2'<]-{2-Acetamido-2.3Klideoxy-6-(>decanoyl-l-S-((3R)-3-hexadecanoyloxydodecanoyl 
glucopyranos-3-yJ}-D-IactoylhL-ajanyl-D-isoglutamlne methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-dodecanoyl-1 -S-({3R)-3*hexadecanoyIoxydodecanoyl)-1 -thio- fl-D- 
gIucopyranos-3-yl}-D-lactoylhL-alanyi-D-isoglutamine methylester 

N-t2-0-{2-Acetamldo-2,3-dideoxy-1 -S-((3R)-3-hexadecanoyloxydodecanoyi)-6-(Metradecanoyl-1 -thio-/S-D- 
g(ucopyranos*3-yl}-D-lactoylhL-alanyhD-lsoglutamine methylester 
N-[2-(^{2-Acetamldo-2.3-dideoxy-6'<)-hexadecarioyl-1-S-((3R)-3-hexadecanoylox^^ 
glucopyranos»3-yl}-D-lactoyll-L-aIanyl-l>i5oglutamine methylester 
N-[2-0-{2-Acetamido-2>dideoxy-1-S-((3R)-3^exadecanoyloxydodec^ 
glucopyranos-3-yl}-DMactoyl]-L-aIanyl-D-isoglutam!ne methylester 
N-[2-^{2-Acetamido-2,3-dideoxy-l-0-{(3R)-3K)ctadecanoytoxydodecanoyl)-o-D-^ 
lactoy{hL-alanyl-0*fsoglutamtne methylester 

N-[2-0-{2-Acetamido 2,3<lideoxy'^<l8canoyl-1-(H(3R)-3-KXtedecarioytoxydode^^ 
3-yl}-0-lactoylJ-L-alanyl-D-isogfutamine methylester 
N-[2-0-{2-Acetamido-2,3Klideoxy-6<kicxlecanoyl-1-0-((3R 
gIucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2.3<lldeoxy-1-0-({3R)-3<>ctadecanoyloxydodecanoyl)-^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-t2-0-{2-AcetamidCH2.3-dideoxy-6-0-hexadecanoyl-1-0-^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl*D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-octadecanoyl-1-0-{(3R)-3-octadecanoyloxydo^ 
pyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-1 -S-((3R)-3-octadecanoyloxydod canoyi)-1 -thio-jS-D-glucopyranos-S-y l}-D- 
factoylH-afanyl-O-isoglutamfne methylester 

N-[2-0-{2-Acetamido-2>dideoxy-6^HJecanoyl-1-S-({3R)-3<)ctadecarioylox^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3-dWeoxy-6-0-<!odecanoyl-1-S-((3R)-3<)C^ 
glucopyranos-3-yl}-0-lactoyl]-L-alanyl-D-isoglutamlne methylester 

N-(2-0-{2-Acetamido-2,3-dideoxy- 1 -S-{(3R)-3-octadecanoyloxydodecanoy I)-6-0-tetradecanoy 1-1 -thio-jS-D- 
glucopyranos-3-yl}-0-lactoyll-L-alanyl-0-isoglutamine methylester 

N-t2-0-{2-Acetamido-2,3-dideoxy-6-0-hexadecanoylM-S-{(3R)-3-octadecanoyloxydodecanoylh 
glucopyranos-3-yl}-D-lactoyl]-L-alanyH>isoglutamine methylester 
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N-[2-0-{2-Acetamido-2.3<iideoxy-6-0<>ctadecanoyl-1-S-((3Rh3-octadec^^ 
giucopyr2^nQS:3-yl}-D-lactoyI]-L-alanyl-D;lspolu^^ 
N-[2'<)-{2-Acetamidch2.3Kiideoxy-1-(^{(3Rh3-^ico5anoylo^^^ 
L-alanyi*D-isoglutamine methylestar 

N-t2-<)-{2-Acetamld6-2>dideoxy*0Hdecanoyl-1-(H(3R)-3-eicosanoyloxydodec^^ 
yl}-I>-!actoyl]-L-alanyl-D-lsoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-(}-dodecanoyl-1-0-((3R)-3-eicosanoyloxyd6decanoyl)-a^ 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3-eicosanoyloxydodecanoyl)-64^tetradecah 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
^K2^)-C2-Acetamidch2,3^ldeoxy-1-0-((3Rh3-eicosar^oyloxydodec^^ 
glucopyranos-3-yl}-D-lactoyI]-L-alany)-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-1 -0-{(3R)-3-eicosanoyloxydodecanoyl)-6-0-octadecanoyl-a-D- 
glucopyranos-3-yl}-b-lactoyl]-L-alanyl-D-lsoglutamlne methylester 
N-[2-(^{2-Acetamido-2,3-dideoxy-1-S-((3R)-3-eicosanoyloxydodecanoyI)-1-thlo^ 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-decanoy 1-1 -S-((3R)-3-elcosanoyloxydodecanpylH -thio-/S-0- 
glucopyranos-3-ylhD-lactoylH-alanyl-D-isoglutamine methylester 
N-C2'<}-{2-Acetamido-2,3Klideoxy'*^dodecanoyl-1-S-((3R)-3-eiM^ 
glucopyranos-3-yl)-D-lactoylhL-alanyl-D-isoglutamine methylester 
N-[2-<}-{2-Acetamido-2,3-dideoxy-1-S-({3Rh3'^icosanoyloxydodecanoyl)-€-0^te^^ 
glucopyranos-3-yl}-0-lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-1 -S-((3R)-3-etcosanoy Ioxydodecanoly)-6-9-hexadecanoy 1-1 -thio- • ; 
glucopyranos-3-yl}-D-lactoyl]-L-alany(-0-fsoglutamine methylester 
N-[2-^-{2-Acetamido-2.3KlideoxyM-S-((3R)-3-eicosanoyloxydodecarioyi)^^ 
glucopyranos-3-yl}-l>lactoyl]-L-aIanyl-D-lsoglutamlne methylester 
N-[2-0-{2-Acetamfdo-2,3<lideoxy-t-0-((3R)-3-dcK:osafioyloxydodecanol)^-D-glucopyr^ 
alanyl-O-isogiutamihe methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy--6-0-decanoyl- 1-0-«3R)-3-docosanoyloxydodecanoyl)-a-D-glucopyranos- 
3-yl}-0-lactoyl]-L-aianyl-Oisoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxY-1-0-{(3R)-3Kjocpsanoytoxydodecanoyl)-6'K)<lode^^ 
3-yl}-D-lactoyll-L-aianyl-D-isoglutamine-methylester 

N-[2-0-{2-Acetamido-2,3-dfdeoxy-1 -0-((3R)-3-docosanoyloxydodecanoyl)-6-0-tetradecanoy!-QrO- 
glucopyranos-3-yi}-D-lactoyl]-L-alanyhOisoglutamine methylester 
N-[2'<)-{2-Acetamido-2>dideoxy-1-OK(3R)-3-docosanoyloxydodecarioyl)-6-0-hexade^ 
gIucopyranos*3-yl}-D-lactoylhL*alanyl-0-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3<locosanoyloxydodecanoyl)-6-0-^^ 
gIucopyranos-3-yi}-DHactoyl]-L-alanyl-0-isoglutamine methylester 
t^[2'K)-{2-Acetamldo-2.3-dideoxy-l-S-((3R)-3-docosanoyloxydodecanoyl)-14hio-/J-0-g(uc 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-decanoyi-1 - S-((3R)-3-docosanoy loxydodecanoyl)-1 -thio-^-0- 

glucopyranos*3-yl}-01actoylhL-alanyl-0-i$oglutamlne methylester 
N-[2-0-{2-Acetamldo-2,3<lideoxy-1-S-{(3R)-3-docosafioyloxydodecanoyl)-e-OKJodecano 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-(2-0-{2-Acetamido-2,3<Jideoxy-1-S-((3R)-3-docosanoyloxydodecanoyl)-6-Wefr^ 
glucopyranos-3-yl)-D-lactoyl]-L-alanyl-0-isogIutamine methylester 

N-t2-0-{2-Acetamido-2,3-dideoxy-1 -S-((3R)-3-docosanoy loxydodecanoy i)-6-0-hexadecanoy 1-1 -thio-i8-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamlne methylester 

N-[2-0-{2-Acetamido-2,3-did oxy-1 -S-((3R)-3-docosanoyloxydodecanoyl)-6-0-octadecanoyl-1 -thio-iSHD- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-didedxy-1 -0-({3R)-3-tetracosanoy loxydod canoyl)-a-D-glucopyranos-3-yl}-t)- 
lactoylhL-alanyl-D-isoglutamlne m thylester 

N-[2-i>£2-Acetamidc)-2.3<Jideoxy-6-0-decanoyl-1-0-({3R)-3-tetrac»sanoyl^ 
3-y!}-D-lactoyl]-L-alany!-D-isoglutamine m thylester 

N-(2-0-{2-Acetamido-2.3-dideoxy-6-0-dod canoyl-1-0-((3R)-3-tetracosanoyioxydodecanoyl)-o-0- 
g)ucopyranos-3-yl}-D-iactoyl]-L-alanyl-D-lsoglutamine methylester 

N-(2-0-{2-Acetamido-2,3-dideoxy-1 -0-(t3R)-3-tetracosarioy loxy dodecanoyl)-6-04Btradecanoyl-o-0- 
glucopyranos-3-yl}-0-lactoyi]-L-alanyl-0-fSoglutamine methylester • 
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N-[2-^{2-Acetamrdo-2,3-dideoxy-6-0-hexadecanoyl-1-0-^(3R)-3-tetrac^ 
glucopyranos-3-yl}-D-lactoylH-alanyl-D-isogliitamine metfiylest r 
N-[2-0«{2-Acetamido-2,3Klideoxy-6-0H)Ctadecanoyl-1-0^((3R>-3-tetracosanoyloxydod^^ 

gJucopyran0s-3-yi}-I>ilabtbyJ>L-alanyl-^^^ ' ' 

N-[2-0*{2-Acetamido-2,3<fideoxy-1 -S-((3R)-3-tetracosanoyloxydodecanoyl)-1 -ti^ 
lactoyl]*L-aianyl*0*(Sogiutamin6 methylester 

N-[2-0-{2-Acetamido-2,3KJideoxy-6-0-decanoyl-1*S-((3R)-3-tetracosanoylo^ 
glucopyrano$-3*yi}-D-lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-dodecanoyl- 1 -S-((3R)-3-tetracosanoy loxydodecanoyl)-1 -thio-iS-D- 
glucopyranos-3*yl}-I>lactoyl]-L*alanyl*0-isogiutamine methylester 
N-[2-0-{2-Acetamldo-2,3Hlldeoxy-1-SK(3R)^3-tetraco8arK)ylo)cydC)^^ 
gluc6pyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamfne methylester 

N<2-0-{2-Acetamido-2,3-dideoxy-6-0-hexadecanoyl-1-S-((3R)-tetracosanoyloxydodecanoyO^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyi-0-isoglutamine methylester 
N-{2-^-{2-Acetamldo-2,3<Iideoxy-6-0-octadecanoyi-1-S-((3R)-3-tetracosa^ 
glucopyranos-3-yl}-D-iactoyihL-aianyl-0-rsoglutamine methylester 
N-[2-^{2-Acetamido-2,3<iideoxy-1-0-((3R)-3-<jodecanoyloxyhex^ 
IactoylH-alanyl*D-lsoglutamine methylester 
N-[2«<)-{2-Acetamido-*2,3-<lideoxy«6-(Hfecanoyl-14)-((3R)-3-dodec^ 
3-yl}-D-lactoyl]-L-alanyl-I>lsoglutamjne methylester ' 
N-I2-<)-{2-Acetamido-2,3-dideoxy-6-0Kiodecanoyl-1-0-((3R)-3-dodecanoyloxyhexac^ 
glucopyranos-3-yl>0-lactoylR-alanyl-D-isoglutamine methylester 

N-t2-0-{2-AcetamidO'2,3-dideoxy-1 -0-((3R)-3- dodecanoy loxyhexadecanoyl)-6-0-tetradecanoyl-crO- 

glucopyranos-3-yI}-D-lactoylhL-alanyl-D-isogliitamlne methylester 
N-[2^)-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3-dodecanoyloxyhexadecanoyl>-6-<)4iexadec^ 
glucopyranos-3-yl}-0-lactoyll-L-alanyl-0-tsoglutamine methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-1 -0-{(3R)-3-dodecanoyloxy hexadecanoyl)-6-0-octadecanoyl-a-D- 
glucopyranos-3-yl}-0-lactoy!]-L-aianyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3<lideoxy-l-SK(3R)-3-dodecanoyloxyhexadecanoylhl-thio-j8-^^ 
yl}-D-lactoyl]-L-a(anyl-0«(Sdglutamine methylester 

N-[2^>-f2-Acetamfdo-2,3-dideoxy-6-0<lecanoy^l-S-((3R)-dodecanoyloxyhexadec^^ 
glucopyranos-3-yI}-D-lactoylhL-alanyl-D-isoglutamlne methylester 

N*[2-0-{2-Acetamido-2.3-dideoxy-6-0-dodecanoyl-1 -S-((3R)-3-dodecanoyloxyhexad0canoyl>-1 -thio-/9-D- 
glucopyranos-3-yl}-D-iactoyl>L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3Hiideoxy-1-S^(3R)-3Ktodecanoyloxyhexadecanoyl)-6-0-tetr^^ D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamlne methylester 
N»[2-<>-{2-Acetamido-2,3<lideoxy-1-S-((3R)-3<lodecanoyloxyhexadecanoyl)-6-^ 
glucopyranos-3-yl>-0-lactoy!>L-a1anyl-D-4soglutamine methylester 
N-[2-^-{2-Acetamido-2.3-dideoxy-l-S-((3R)-3<todecanoyloxyhexadecanoyl)-6-0<)ctade^ 
glucopyranos-3-yl}-0-Iactoyl]-L-alanyl*D-isoglutamine methylester 
N"[2-0-{2-Acetamido-2,3-dideoxy-1-^(3RV34etradecanoyto^ 
(actoy(hL-alanyl-0-isoglutamine methylester 

N^2-(^{2-Acetamido-2,3-dideoxy-6-0<iecanoyl-1-0-((3R)-3-tetradecanoyloxyhexadecano 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-0-lsoglutamine methylester 
N^2'0-{2-Acetamido-2,3<lideoxy-6-0-dodecanoyl-1-0-((3R)-3-tefr^^ 
glucopyranos*3-yl}-D-lactoyl}-L-alanyl-D-isoglutamine methylester 
N^2-0-{2-Acetamido-2/3-dideoxy-6-Chtetradecanoyl-i-0-((3R)-3-tetradecanoyloxyhexadecan 
glucopyraoos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-hexadecanoyl- 1-{H(3R)-3*tetradecanoy)oxyhexadecanoyl)-flr-0- 
glucopyranos-3-yl}-D-!actoyll-L-alanyl-D-isoglutamine methylester 

N-t2-0-{2-Acetamido-2,3Kiideoxy-6-0-octadecanoyl-1-0-<(3R)-3-tetradecanoyloxyhexad canoyl)-orD- 
glucopyranos-3-yl}-0-lactoylhL*alanyl-D-isoglutamlne methylester 
N-[2^D-{2-Acetamido-2,3-dldeoxy-l-S-((3R)-3-tetradecanoyloxyhexadecanoyl)*1-thk^ 
yl}-0-lactoylhL-alanyl-D-lsogIutamlne methylester 

N-[2-0-{2-Acetamldo-2,3-dideoxy-6-0-decanoyl-1-S-«3R)-3-tetradecanoyloxyh xadecanoylh1«thto-j3-0- 
glucopyranos*3-yI}-0-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2'<}-{2-Acetamido-2,3-dideoxy-6-0<lodecanoyh1-S-((3R)-3-t tradecanoyloxyh xadecanoyl>-l-thio-i8-D- 
gIucopyranos-3-yl}-D-lactoylhL-alanyl-D*isoglutamine m thyiester 
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^K2-0-{2-Acetam^do•2.3-dideoxy-6-0-tetradecanoylO-S-((3RHetrad^ 
glucopyranos-3-yl}-D-lactoyl]-L-aJanyl-0-isoglutamfne methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-^H>-hexadecanoyl- 1 -S-((3R)-3-t8tradec^ -thio-tf-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Ac8tam!do*2,3-dideoxy-6-0-octadecanoyl-1 -S-((3R)-3-tetradecanoyloxyhexadecanoyl)-1 -thio-/8-D- 
glucopyranos-3-yI}-D-!actoyl]-L-alanyl-D-i5oglutamine methylester 
N-(2-0-{2-Acetamido-2,3-dideoxy-l-0-((3R)-3-hexadecanoyloxyhexadecarioyl)-a-D-glucopyra^ 
lactoyl]-L«alanykE)-lsoglutamine methylester 

N-[2-Ch{2-Acetamido-2.3<lidedxy-6-bHjecanoyl-1-0-({3R)'3-hexadecanoyloxyhe^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-[>isoglutamine methylester 
^H2•^{2-Acetamido-2.3<lideoxy-6-(>dodecanoyl-l-0-((3R)-3-hexadecanoy^ 
glucopyranos-3-yl}-D^a<:rtoylH-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2,3Kildeoxy-1-0-((3R)-3-hexadecanoy(oxyhexadecanoyl)-6-0-tetrade^ 
g{ucopyranos-3-yl}-0-lactoylhL-alanyl-D-!Soglutamine methylester 

N'[2-0-{2-Acetamido-2,3-dideoxy-6-0-hexadecanoyl- 1 -0-((3R)-3-hexadecanoyloxyhexadecanoyO-a-0- 
glucopyranos-3-yl}-D-lactoylH-atenyl-D-isoglutamlne methylester 
N-[2*0-{2-Acetamido-2,3<lideoxy-1'^-((3R)-3-hexadecanoyloxyhexadecanoyl)-6-0-oc^ 
giucopyranos-3-yl}-D-lactoyl]-L-alanyl*D-isoglutamine methylester 

N-[2*0-{2-Acetamldo-2,3-dideoxy-1 -S-{(3R)-3-hexadecanoyloxyhexadecanoyl)*1 -thio-j8-D-glucopyranos-3- 
yl}-E>-lactoyl]-L-alanyl-D-isoglutamme methylester 

N-[2-0-{2-Acetamido-2.3<lldeoxy-6-0-decanoyl-1-S-((3R)-3-hexadecanoyloxyhexadecanoyl)-l-thio-/S-^ 
glucopyranos»3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2,3<lidedxy-6-0-dodecanoyl-1-S-((3R)-3-hexadecanoyloxyhexadecanoy^ 
glucopyranoS'3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy- 1 -S-({3R)-3-hexadecanoy loxy hexadecanoyl)-6-0-tetradecanoyl-1 -thlo-i5-0- 
glucopyranos-3-yl}-OlactoyI]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2.3-dldeoxy-6-d-hexadecanoyl-1-S'<(3Rh3-hexadec^^ 
glucopyranos-3-yf}-D-lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-<>-{2-Acetamido-2,3<lldeoxy-1-S-(<3R)-3-hexadecanoylbxyhexadecanoyl)-6-0-octadecanoy 
glucopyranos-3-yl)-D-iactoyIl-L«alanyI-D-lsoglutam(ne methylester 
N-t2H>{2-Acetamido-2,3<Jldeoxy-1-0-((3R)-3-(>ctadecanoyloxyhexadecanoyi)-tr-I^ 
lactoylhL-alanyl-D-isoglutamine methylester 

N-[2-^-{2-Acetamido-2,3<lideoxy-6-^<Jecanoyl-l-0-((3R)-3HDctadecanoyloxyhexadec^ 
glucopyranos-3-yl}-0-lactoyll-L-aianyl-D-isoglutamlne methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-dodecanoyM -0-({3R)-3-octadecanoy loxy hexadecanoy l)-crJ> 
glucopyranos-3-yl}-D-lactoyIhL-aianyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3-octadecanoyloxyhexadecan 
glucopyranos-3-yl}*I>lactoyl]-L-alanyl-0-isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3<lideoxy-6-0-hexadecanoyl-l-0-<(3R)-3-c)ctadecanoyloxy^^^ 
glucopyranos-3-yl}-D-lactoylJ-L-alanyl-0-isoglutam!ne methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-octadecanoy{- 1 -0-((3R)-3-octadecanoyloxyhexadecanoyl>w6- 
gIucopyranos-3-yI)-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamldo-2,3-dideoxy-1-S-((3R)-3-octadecanoyloxyhexa^^ 
yl}-D-lactoyl]-L-alanyM>isoglutamirie methylester 

N-[2-0-{2-Acetamldo-2,3HJideoxy'^0-decanoyl-1-S-((3R)-3-octadecanoyloxyhexadeca^ 
glucopyranos-3-yl}-D-lactoyl]-L-aIanyl-D-isogliJtamine methylester 

N-[2-0-{2-Acetamido-2.3Kiideoxy-^0-dodecanoyl-1-S-((3R)-3H5ctadecanoyloxyhexadocanoylV 
glueopyranos-3-yl}-l>lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-^-{2-Acetamldo-2.3<lldeoxy-1-S-({3R)-3-o<rtadecanoyloxyhexadecanoyl)^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylest r 

N-(2-0-{2-Acetamido-2,3-dideoxy *6-0-hexadecanoy I- 1 -S-((3R)-3^ctadecanoy loxy hexadecanoy l)-1 •thio- ^-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamlne methylester 
N-(2-^{2-Acetamido-2,3-dideoxy-6-<)-octadecanoyl-1-§-((3R)-3-octadecarK5ylo^ 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-lsoglutamine methylester 
N-[2-O-{2-Acetamido-2,3<lid0Oxy-1-O-((3R)-3-eicosanoyloxyhexadecanoyl)-cr^ 
iactoyl]-L-alanyl-D-isoglutamin methylester 
N-[2-0-{2-Acetamldo-2,3<lideoxy^-0<lecaf)oyl-1-0«(<3R)-3-eicosa 
yI}-D'lactoyll-L-alanyl«D-isoglutamine methylester 
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N-t2-<)-{2-Acetamido-2,3<lldeoxy-6-0-dodecanoyl-1-0-((3R)-3-eicosanoyloxyhexad 
glucopyranos-3-yf}*D-iactoy)>L*alanyl*D-isogiutamine methylester 
N-[2-0-{2-Acetamidp-2,3-d^ 

glucopyranos-3-yl}-D-lactoyl]-L*alanyl-0'isoglutannine methylester 
N-[2^)-{2-Acetamldo-2,3-<Iideoxy-1 ^3-{(3Rh3-eicosanoyIoxyhexadec^ 
glucopyranos-3-yl}-D-!actoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-{2-Acetamido-2.3-dideoxy-1-0-((3R)-3-eicosanoyloxyhexadecanoyl)-6-OHDCtadec^ 
glucopyranos-3-yl}-0-lactoyl>L«alanyl-D-tsoglutamine methylester 
N-(2-0-{2-Acetamido-2>dideoxy-1-S-((3R)-3-eicosanoyloxyhexadecanoyl)-1-thlo-^^ 
lactoyl>L-alanyl-D-lsoglutamlne methylester 
N-[2-^{2-Acetamido-2.3Mjideoxy-^-decanoyl-1-S-((3R)-3-eicM 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsogIutamlne methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-dodecanoyl-l-S-((3R)-3-eicosanoyloxyhexadecanoyl)-1-thio-i8-I> 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamlne methylester 
N42-O-{2-Acetamido-2.3-dideoxy-1-S-{(3R)-3-eicosanoyloxyh0xadecanoyl)-6-O-tetra^^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl'4>isoglutamlne methylester 

N-[2'<)-{2-Acetamido-2,3-dldeoxy-1*S-((3R)-3-eicosanoyloxyhexadecanoyl)-6^>hexade6OT^ 
glucopyranos-3-yl}-0-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-1 -S-((3R)-3-eicosanoyloxyhexadecarioyl)-6-0-octadecanoyl-1 -thio-/S-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester | 
N-(2-0-{2-Acetamido-2.3-dldeoxy-1^)-{(3R)-3-docosanoyldxyhexadecanoyl)^ 
lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0Klecanoyl-1-0-((3R)-3HlocosarioyloxyhexadecarK)y^ 
3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-[2-0-^2-Acetamido-2,3-dideoxy-1^)*((3R)-3KJocosanoyloxyhexadeca^^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 
N-I2-0-{2-AcetajrTiido-23-dideoxy-1-0-({3R)-3Hdocosanoyloxyhexadecanoyl)-6-0-^^^ 
glucopyranos-3-y(}-0-lactoyl>L-aianyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2.3-dideoxy^1-0-((3R)-3<locosanoyloxyhexadecanoyI)-6-C^ 
glucopyranos-3-yt}-D-lactdyl]'L*alanyl-D-isoglutamine methylester 
N-[2^^{2-Acetamido-2,3Hjideoxy-1-0-((3R)*3KJocosanoyloxyhexadecanoyi)*^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2,3-dideoxy-1-S-{(3R)-3Hjocosanoyloxyhexadecanoyl)-1-thio-i3-D-gIuco 
lactoyl]-L-alanyl-0-isoglutamine methylester 

N-{2^}-{2-Acetamido-2.3-dideoxy-6-0-decanoyl-1-S-((3R)-3<locosanoytoxyhexade 
glucopyranos-3-yl}-0-lactoyl>L-alanyi-D-isoglutamjne methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-l -S-((3R)-3-docosanoyloxyhexadecanoyl)-6-0-dodecanoyH -thio-iS-D- 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2,3-dideoxy-1-S-((3R)-3<locosanoyloxyhexadecanoylK-0-tetradecah 
glucopyranos-3-yl}-D-lactoyll-L-alanyl-D-lsoglutamine methylester 
N-[2-0-{2-Acetamido-2,3<iideoxy-1-SK(3R)-3-docosahoyloxyhexadecanoyl)-6-0-hex^ 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 
N^2-0-{2-Acetamido-2.3<Iideoxy-1-S-((3R)-3-docosanoyloxyhexadecanoyl)-6-()-oct£^ 
glucopyranos-3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 
N-t2-0-{2-Acetamido-2,3-dldeoxy-1-0-{(3R)-3-tetracosanoyloxyJ;iexadeca^ 
lactoyl]-L-alanyl-p-isoglutamine methylester 

N<2'^{2-Acetamido-2,3-dideoxy-6-0-decanoyl-1-0-((3R)-3-tetracosanoyloxyhexadeca^ 
glucopyranos*3-yl}-D-lactoyl]-L-alanyi-D-isoglutamine methylester 
N^2-0-{2-Acetamido-2,3-dideoxy-6-0-dodecanoyl-1^)"<(3R}-34etracosanoyloxyhera^ 
g!ucopyranos-3-yi}-D-IactoylhL-alanyl-D-isoglutamine methylester 
NH2-0-{2-Acetamido-2,3-dideoxy-1-0-((3R)-3-tetracosanoytoxyhexadecanoyl)^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamme methylester 
N-[2-0-{2-Acetamido-2>dideoxy-6-0-hexadecanoyl-1^3-{(3R)-3-tetracosanoyloxyhexadec^^ 
gfucopyranos-3-yl}-D-lactoyl]-L*alanyl-D-lsoglutamlne methylester 

N-t2-0-{2-Acetamldo-2,3-dideoxy-6-0-octadecanoyl-1-0-({3R)-3-tetracosarK)yloxyhexadecano^ 
glucopyranos-3-yl}-0-lactoyl]-L-alanyl-D-iSoglutamine methylester 
N42-0-{2-Acetamido-2,3-dideoxy-1-S-(<3R)-3-tetracosanoytoxyhexadecanoyl)-1-thio-i5-D-gl^ 
yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 
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l^[2-0-{2-Acetamido-2,3-dideo)(y-6<)<iecanoyl-1-S-((3R)-3-tetracosanoyloxyhexac^ 
pyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methytester 
N-I2-0-{2-AcetamlBb-2^ 

gIucopyranos-3-yl}-D-lactoylhL-alanyl-D-isoglutamine methylester 
N<2-<)-{2-Acetamido-2>dideoxy-1-S-((3R)-3-tetracosanoyloxyh 
g!ucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester 

N-[2-0-{2-Acetamido-2.3-dideoxy-6-0-hexadecanoyl-l'S-((3R)-3-tetracosanoyloxyhexadecanoyl 
glucopyranos-3*yl}-D-lactoylhL-alanyl-D-isoglutamlne methylester and 
N-[2-0-{2-Acetamido-2.3-djdeoxy-6-0-octadecanoyl-1-S-((3R)-3-tetrac»sanoyloxyte^ 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester. 

The compounds of the present invention can be basically prepared by the following process. 



ts 



20 



25 




acylation 



CH^CH NHCOCH. 
CO 

I 

Ala-isoGln-OCH-, 



30 



(II) 



35 



40 




H,Ri deacetonation ^ 



45 



CH-.CH NHCOCH^ 



Ala-isoGln-OCH- 



(III) 



so 



55 



EP 0 385 467 A1 



TP 




"O. acylation^ 




NHCOCH, 



ts 



CO 
I 

Ala^isoGln-OCH- 





H,R, 



CH CH NHCOCH 

31 3 
CO 

I 

Ala-isoGln-OCHj 
(I) 



20 



25 



30 



35 



40 



45 



SO 



55 



In the formulae, X is OH or SH; Ri and Ra are defined as above. 

The above mentioned process consists of two acylation steps (the acylations at 6th and 1st positions of 
the glucopyranose moiety) and one deacetonation step. 

The two acylation steps can be conducted by reacting a compound of the formula (II) or (l') with a 
specific acylating agent (R2H, RsiH or its reactive derivative). These steps are generally earned out in an 
anhydrous organic solvent (for example, dimethylformamide or dioxane) and at room temperature or a 
slightly e(evated temperature. When RaH or R3H (a free acid) is used, it is conducted in the presence of an 
appropriate condensing agent (for example, dicyclohexyicarbodiimide. N-cyclohexyl-N -morpholinoethylcar- 
bodiimide. N-cyclohexyi-N'-(4-diethylamlnocyclohexyl)-carboditmlde or N.N'-diethylcarbodiirnide). Bcampies 
of reactive derivatives of i^H or R3H are conventional reactive derivatives used in acylation, such as mixed 
acid anhydrides, active esters, acid halides and the like. The deacetonating step can be readily conducted 
under an acid hydrolysis condition (e.g., using 80% acetic acid aqueous solution) at a slightly elevated 
t mperature. 

The compounds of the formula (il) are known or can be readily prepared by known me^ods. 

The compounds obtained by the above process may be purified by a conventional method such as a 
column chromatography using almtna or silica get. recrystallization and the like. 

The compounds of the formula (I) of the present invention have an action for enhancing function of c lis 
relevant to in vivo immune response and an action for increasing the number of said cells, and hence they 
are useful as an immunoregulating agent. The immunoregulating agent of the present invention can be used 
to enhance in vivo activities of vaccines such as BOG vaccine, hepatitis vaccine, influenza virus vaccine or 
the like, various antibacterial agents or anti-tumor agents. 

The immunoregulating composition of the present invention comprises; a compound of the formula (I) 
and a pharmaceutically acceptable carrier. The composition may be any dosage form for oral and 
parenteral administrations. 

The compositions for oral administration are generally dosage forms such as powders, tablets, 
emulsions,cap$ules, granules and tiqukl prepartions (including liquid extracts, syrups and the like). 

Examples of carriers for powders or other orally administrabie solid preparations include lactose, starch, 
dextnn, calcium phosphate, calcium carbonate, syntiietic or natural aluminium silicate, magnesium oxide, 
dried aluminium hydroxide, magnesium stearate, sodium bicarbonate, dried yeast and the like, and those 
for liquid preparations Include water, glycerine, propylene glycol, simple syrup, ethanol, fatty oil, ethylen 
glycol, polyethylene glycol, sorbitol and th like. A typical example of the composition for parenteral 
administration is an injection. Liquid carriers for tiie injection include sterii distill d water. Wh n a 
compound of tiie formula (I) is less solubl in water, an appropriat solubilizeir is used. Each of the above 
preparations can be prepar d by conventional methods. 

When the compounds of the formula (II) of the pres nt inv ntion are used for enhanc m nt of antitumor 
agents, they may b orally or parenterally administered to an adult human in an amount of 150 to 
250ug/day in one dose. When used for enhancement of vaccines, tiiey may be administ r d to an adult 
human in an amount of 0.5 to 2.0mg/1 to 2 weeks in one dose. For treatment of h patitis. they may b 
orally or parenterally administered to an adult human 1 to 3 times for 3 months in an amount of 0.5 to 
2.0mg in one dose. For enhancem nt of antibacterial agents, th y may be used to an adult human in an 
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amount 20 to lOOug/day in on dose. 
.. , , The immunoregulatmg agents of the present invention may be generally used by formulating them- 
selves only as described above. But they may be formulated together with an agent to be' enhanced its 
action. 

5 Further, the imrnunoreguiating agents of the present invention can be used for not only humans but also 
other mammals such as pigs, bovines. sheeps. dogs, and cats. 
The present invention is illustrated with following examples. 



10 Example 1 

N"[2'Q-{2-Acetamido-2.3'dideoxy-1-0-(2-tetradecyihexadecanoyl)-a-O*giucopyranoS'3*yl}-D-lactoyl]-L^ 

Oisoglutamine methyiester 

IS 

The compound of the formula (III) wherein Ri is 2-tetradecylhexadecanoyloxy group (279.4mgt 
0281 mmol) was dissolved in 80% acetic acid aqueous solution (8ml) and the resultant was allowed to stand 
for 2 hours at 45* C. After confirming the completion of the reaction with T.LC.(CH2Cl2 : MeOH = 10 : 1), 
the resultant was concentrated under reduced pressure to obtain quantitatively the title compound 
20 (266.2mg). 

mp; 147.0-148.0' C 

[a]25: +44.38*(c = 1.050,CH2CI:MeOH = 1 : 1) 
IR 7max(KBr)cm-^ : 3350. 2930. 2850. 1740. 1650, 1520 

NMR(CD30D-CHCl3)5(ppm) : 0.88(t.6H.J = 6.eH2). 1.26(s.48H). 1 .38-1 .43(m,6H). 1.51-1.62(m,4H). 1.93(s.3H). 
25 3.70(s.3H).6.16(d.1H.J = 4.0H2) 



Example 2 

30 

N-{2^)-[2-AcetamidO'2,3-dideoxyM-S-(2-tetradecylhexadecanoylH*tf^io-iS-P-9<u^^ 
alanyl-D*isoglutamine methyiester " 

The compound of the formula (111) wherein Ri is 2-tetradecylhexadecanoylthlo group (133.7mg) was 
35 dissolved in 80% acetic acid aqueous solution (I5ml)» which was allowed to react for 2 hours at 45* C. After 
confirming the completion of the reaction with T.L.C., the resultant was concentrated under reduced 
pressure and crystallized fn^m ether to obtain quantitatively the title compound (127.0mg, cry^ls). 
mp: 130.0-131.0* C 

[o]§= : +46.79* (c- 1,201. CHaCfe : MeOH = 1 : 1) 
40 \Ry max(KBr)cm-' : 3300, 2920, 2850, 1720, 1630. 1530 



Example 3 

45 

N-[2-0-{2-Acetamido-2.3-dideoxy-1 -Q-<(3R)-3- tetradecanoytoxytetradecanoyl)-a-D-glucopyranos-3-yl}*D- 
tactoylhL*alanyl-D'isoglutamine methyiester 

The compound of the formula (111) wherein Ri is 3-tetradecanoyloxytetradecanoyloxy group (409.1 mg, 
50 0.411mmol) was dissolved in 80% acetic acid aqueous solution (15ml) and allowed to stand for an hour at 
45* C. In th same manner as that in Example l, the title compound was quantitatively obtained (386.9mg). 
mp: 133.8-134.6*0 

la]§5 : +44.74* (c = 1.t80, CHCI3 : MeOH = 1 : 1) 
IR 7max(KBr)cm-' : 3700-3140. 2930, 2850. 1740. 1250. 1630. 1540 
55 NMR(CDCl3)5 : 0.89(t.6H. J = 2.2H2). 1.27(m.36H). 1.43(m.6H), 1.60(m,4H). 2.00(s.3H). 2.10-2.30(m.4H). 2.44- 
2.67(m,6H), 3.68(s,3H). S.31(m,1H), 6.05(d.1H) 
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Example 4 

N-[2-^-{2-Acetamidb-^,^^^ 

6 yl}-D-lactoyl]-L*aianyi*D-iso9lutamine methylester - ■ ' . - 

The compound of the formula (111) wherein Ri is 3-tetradecanoyloxytetradecanoylthio group (580.1 mg, 
0.5808mmol) was dissolved In 80% acetic acid aqueous solution (12ml) and allowed to stand for an hour at 
45* C. After confirming the compleHon of the taction wWf> T.LC. ICH2CI2: MeOH^IO : 1). the resultant was 
10 concentrated under reduced pressure. The resulting syrup was lyophilized to obtain quantitatively the title 
compound (555.2mg. crystals), 
mp: 110-111*0 

[<xp : + 26.68 ' (c = 0.787. CHaGfe : MeOH « 2 : 1 ) 
IR 7max(KBr)cm-^ : 3650-3130. 3300, 2940. 2860. 1740. 1650. 1550. 
IS NMR(COCl3-C030D)5 : 0.88 (t.6H. J = 6.6H2). 1.25 (m.36H), t.35 (d.3H, J = 7.0Hz), 1.39 {d.3H,J « 7.3Hz), t.43- 
1.58 (m.4H). 1^3(s.3H), 1.93-2.04 (m.2H), 2.09-2.87<m.6H). 3.71(8,3H). 4.05(t.1HJ« 10.4H2). 428-4.33- 
(m.lH), 4.31(q.1HJ«7.0Hz), 4.38-4.43 (m.lH). 5.l2(d.1H,J«11.0H2) S.17-5.2e(m.1H) , 



20 Example 5 ' ^ 

N-[2-0-{2-Acetamido-2.3-dldeoxy-6-0-decanoyl-1-0K2-tetradecylhexadecanoyl)-QrD-gtuc^^ 
lactoylH*atanyi-D-isoglutamine methylester 

25 

The compound of the fonmula (I) wherein Ri is 2-tetradecyihexadecanoyloxy group (143.3mg, 
0.150mmol) was dissolved in a mixture of dry dioxane (1.3ml) and dry N.N-dimethylformamide (DMF. 
t.SmI). To the solutfon were added decanoic acid (29.6mg. 0.180mmol), dicyclohexylcarbodiimide (DCC. 
61.7mg. O.SOOmmol) and dimethylaminopyrldine (DMAP. 9.1 mg* 0.075mmol), and the resultant was stinred 

30 for 14 hours at room temperature. After the completion of the reaction, the reaction mixture was 
concentrated under reduced pressure. The resulting syrup was subjected to a column chromatography 
[Wakogel® C-200 eluted with CH2Cl2/MeOH ((a) 150 : 1 and (b) 20 : 1)] and the eluate eluted with the 
eluent (b) was concentrated under reduced pressure. The resultant syrup was subjected to a column 
chromatography (active alumina 90 efuted with CHaCfe/MeOH ((a ) 150 : 1 and (b ) 20 : 1)1, to remove 

35 DMAP and ifie eluate eluted with the eluent (b ) gave the title compound (I2l.3mg. yield: 72.6%). 
mp: 116.3-117.0*0 

[ag^: +42.66"(C=d.726. CHCI3 : MeOH = 2 : 1) 

m rmax(KBr)cm-^ : 3650-3150. 2940, 2870. 1740, 1650, 1540 

NMR(CDCl3)« : 0-88(t.6H.J-6.8Hz), 0.92(t,3H.J=7.1H2). 1.25(m,62H). 1.39(d.3H.J «6.6Hz). 1.41- 
40 (d.3H,J==6.6H2), 1.51-1.60(m.6H). 1 .90-2.23(m.2H), 1.94(s.3H), 2.33(t,2H.J-7.5H2), 2.39-2.50(m.3H). 3.69- 
(S.3H). 6.1 8(d,1 H. J = 3.7Hz) 



B^mpfee 

N-[2'0-{2'Acetamldo-2.3-d(deoxy-6-0-tetradecanoyi-l-0-(2-tetradecythexadec^ 
yl}-D-iactoyl]-L-alanyl-D-isoglutamlne methylester 

50 The compound of the formufa (!*) wheretn Ri fs 2-tetradecyfhexadecanoyfoxy group (I39.7mg, 
0,147mmol) is dissolved in a mixture of dry dioxane (2ml) and dry DMF (2ml). To the solution were added 
tetradecanoic acid (40.0mg. 0.176mmol). DCG(60.2mg, 0J294mmol) and DMAP<8.9mg, 0.074mmol). The 
resultant was stirred for 12 hours at room temperature and then treated in the same manner as that in 
Example 5 to obtain the title compound (105.4mg, yield: 61.7%). 

65 mp : 116.8-117.7' C 

[ags : +29.22* (c = 1.054, CH2CI2) 

IR 7max(KBr)cm-' : 3700-3100. 2940, 2860. 1740. 1660. 1540 

NMR(CDCl3)5 : 0.88(t.9H,J=e.4Hz), 1.25(m.7H). 1.38(d,3H. J«6.6Hz), 1.41(d,3H, J»7.3Hz), 1,49-1.60- 
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(m,6H), 1.93{s,3H), 2.03-2.21 (m.2H). 2.32(t2H.J=7JH2), 2.38-2.74{m,3H). 3.68(s,3H).6.17(d,1HJ = 3.7H2) 



Esampie 7 



N»[2*0*{2«Acetamid(>2.3<ildeoxy*6-0"OCtadecanoyl-1-0«(2-tetradecyihexa^^ 
yl}-D-lactoyi]-L-aianyl'D-isoglutamine methylester 

The compound of the formula (l') wherein Ri is 2-tetradecyihexadecanoyIoxy group (122.7nng, 
O.l29mmol) was dissolved in a mixture of dry dioxane (1.5ml) and dry OMF(0;5ml). To the solution were 
added octadecanoic acid (44.5mg. 0.155mmol). DCC{53.7mg. 0.258mmol) and 0IVIAP(7.9mg, 0.065mmol). 
The resultant was stinted for 14 hours and then treated in the same manner as that in Example 5 to obtain 
the title compound(1 19.0mg. yield: 75.6%). 
mp : 118.7-120.0 'C 

ta]|5 : +39.45' (c = 0.621. CHCI3 : MeOH = 2 : 1) 1 
IR -ymax(KBr)cm-^ : 3650-3150. 2930. 2860. 1740. 1650. 1540 

NMR(CDCl3)6 : 0.88(t.9H,J = 6.6H2). 1.25(m.78H), 1.39(d.3H.J = 6.6H2). 1.41{d,3H,J=6.6Hz). 1.49-1.«0- 
(m.6H), 1.94(s.3H). 1.90-2.26(m.2H). 2.32(t.2H. J = 7.3H2). 2.39-2.50(m.3H), 3.69(s,3H). 6.18(d,1HJa3.7H2) 

Example 8 



N-[2-0-{2-Acetamido-2,3-dideoxy'6-0<iecanoyh1-$'(2-tetradecyihexadecanoy[)-1'thio«/3-D-gtucopyrarK>s-3- 
yl}-D*lactoylhL-alanyi-D"isoglutamine methylester 

The compound of the formula (\) wherein Ri is 2-tetradecylhexadecanoylthio (I28.4mg. O.l34mmol) 
was dissolved in a mixture of dry dioxane (l.5mi) and dry DMF (i .0ml), To the solution were added 
decanoic acid {27.4mg. 0.161mmol), DCC(54.6mg. 0268mmol) and DMAP(8.1mg. 0.067mmol). The resul- 
tant was stin'ed for 6.5 hours at room temperature. After confirming the completion of the reaciton with 
T.L.C. (10 : 1), the resultant was lyophilized and subjected to a column chromatography [Wakogel® 0200 
eluted with CH2Cl2/MeOH ((a) 150 : 1 and (b) 50 : 1)]. The eluate eiuted with the eiuent (b) ^ave th titl 
compound (99.6mg. yield: 66.8%). 
mp : 98.6-99.4*0 

[a]g^ : + 17,69*(c«0.797. CHjCb: MeOH = 2 : 1) 

IR 7max(KBr)cm"^ : 3500-3200. 2950, 2880. 1750. 1640. 1560 

NMR(CDCl3-CD30D)5 : 0.88(t.6H.J = 6.6Hz). 0.92(t.3H,J = 7.1H2). 1^5(m.56H). 1.34(d.3H.J=6.6H2). 1.40- 
(d,3H.J = 7.0Hz), 1.58-1 .71 (m.6H), 1.90(s.3H). 1.94.224(m.2H). 2.33(t.2H.J=7.5H2), 2.42-2.52{m,3H), 3.^ 
(S.3H), 5.11(d,1H,J = 10.6H2) 



Example 9 

N-[2-Q-{2-Acetamldo-2.3-dldeoxy-6-0-tetradecanoyl*l-S*(2-tetradcylhexadecanoyi)-l-thio-g-i^ 
3-yl}-D-lactoyl3-L-aianyl-D-isoglutamlne methylester 

The compound of the formula (1) wherein Ri is 2-tetradecylhexadecanoylthio group (125.0mg. 
0.131 mmol) was dissolved in a mixture of dry dioxane (1.5ml) and dry DMF (1.0ml). To the solution were 
added tetradecanoic acid (35.3mg, 0.157mmoi). DCC(53.1mg, 0^62mmol) and DIVIAP (7.9mg, 0.066mmol).. 
The resultant was stirred for 3 hours at room temperature and th n treated in the same manner as that in 
Example 8 to obtain the title compound (1 25.8mg. yield: 82.6%). 
mp : 99.0-1 00.4' C 
[a]g5 : + 2.1 3 * (C = 2.1 6. CH2CI2) 

IR 7max(KBr)cm-« : 3650-3200. 2930. 2860. 1740. 1650. 1SS0 

NMR(CDCl3)a : 0.85-0.95(m.9H). 1.25(m.68H). 1 .36(d.3H. J = 6.6H2). 1.41(d.3H.J=7.3HE). 1 .47-1.76(m.'6H). 
1.88-2.32(m,2H). 1.94(s.3H). 2.3S(t.2H. J = 7.gHz). 2.47^.53(m.3H). 3.7Q(s.3H). 5.12^1.1 H.J = t0.3Hz) 
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ExampI 10 

N«[2^-{2'Acetamido-2.3<lldeoxy-6-Q-6cte^^ 
3-yl}-D-tactoylhL-alanyi-D-i$oglutamine methylester 

The compound of the formula (l') wherein Ri is 2-tetradecylhexadecanoylthio (122.4mg. 0.128mmo!) 
was dissolved in a mixture of dry dioxane (1.5ml) and dry OMF (1.0ml). To the solution were add d 
octadecanoic acid (43.0mg, 0.145mmol). DCC(52.0mg, 0.245mmol) and DMAP (7.7mg. 0.064mmol). The 
resultant was stirred for 4 hours at room temperature and treated in the same manner as that in Example 8 
to obtain the title compound (102.7mg, yfeld : 65.6%). 
mp: 99.3-1 01 .0*C 

[a]§s : +2.06* (0 = 0.376. CH2CI2 MeOH = 2 : 1) 

IR 7max(KBr)cm-' : 3600-31 50. 2920. 2840. 1740. 1 640. 1 540 

NMR(CDCl3-CD30D)5 : 0.88(t9H. J = 6.6H2). 1.26(m.76H). 1.35<d.3H,J=6.6Hz). 1.40(d.3H,J=7.3H2). 1.58- 
1.61(m,6H). 1.88(s,3H). 1,92-2.26(m,2H). 2.33(t.2H.J=7.7H2). 2.41 .2.55(m.3H), 3.69(s.3H). 4.40(q.1H). 5.10- 
(d.1H.J = 11.0Hz) 



Example 1 1 



N-[2-0-{2-AcetamidO'23-dldeoxy-6-0-decanoyl'1'Q-((3R)'3-tetradecanoyloxytetradecanoyl)-a-D- 
glucopyranos>3-yl}-D-lactoyl]-L-aianyl-D-isoglutamine methylester 

The compound of the formula (l') wherein Ri Is 3-tetradecanoyloxytetradecanoyloxy group (11 6.9mg. 
0.121 mmol) was dissolved In a mixture of dioxane (1.5ml) and dry DMF (O.Smi). To the solution were added 
decanoic acid (24.3mg. b.145mmol), DCC (48.4mg, 0.242mmol) and DMAP (7Ang, 0.1 61 mmol)! The 
resultant was stirred for 8 hours at room temeperature. After confirming, the completion of the reaction with 
T.L.C. (CH2CI2 MeOH = 10 : 1), the resultant was concentrated under reduced pressure. The resulting syrup 
was subjected to a column chromatography [Wakogel® C-200 eluted with CHaCla/MeOH ((a) 150 : 1 and (b) 
35 : 1)1. The eluate eluted with the eluent (b) gave the title compound (80.4mg, yield : 59.6%). 
mp: 72.0-72,8*0 
[ags : +27.86* (c =0.804. CH2CI2) 

IR 7max(Rlm)cm-^ : 3700-3100. 2930. 2850. 1740. 1650. 1540 

NMR(CDCl3)5 : 0.88(t,9H.J =6.6H2). 1 .25-1 .27(m.48H). 1.43(d.3H, J=6.6Hz). 1.45(d,3H,J=7.0Hz). 1.61- 
(m.6H), 2.00(s.3H). 2.04-2.24(m.2H), 2.30(t.2H. J=7.5H2), 2.32-2.67(m.6H). 3.69(s,3H), 4.21{q,1H.J = 6.6Hz), 
5.29(m.1H), 6.05(d.1HJ = 3.3Hz) 



Example 12 

N-[2-0-{2-Acetamido-2,3-dideoxy-6-0-tetradecanoyl-1'0-((3R)'3-tetradecanoyloxytetradecanoyl)-a-D- 
glucopyranos-3-yi}-D-lactoyl]-L-alanyl-l>lsoglutamine methylester. 

The compound of the formula (i ) wherein Ri is 3-tetradecanoyloxytetradecanoyloxy (108.6mg. 
O.llSmmol) was dissolved in a mixture of dry dioxane (1.5ml) and dry DMF (0.5ml). To the solution were 
added tetradecanoic acid (30.1 mg, 0.137mmol). DCC(45.3mg. 0.228mmol) and DMAP (6.7mg, 0.057mmol). 
The mixture was allowed to react for 14 hours at room temperature. The resultant was treated in the same 
manner as that in Example 1 1 to obtain the title compound (99.1 mg, yield: 74.6%). 
mp: 72.5-73.6*0 
Ia]§= : + 26.51 • (c = 1 .388.CH2CI2) 

IR 7max(film)cm-^ : 3700-3150, 2930. 2850. 1740, 1660. 1540 

NMR{CDCl3)5 : 0.88(t.9H.J = 6.6Hz). 1.25-1.38(m.56H). 1.43(d.3H.J = 6.6Hz), 1.45(d.3H,J = 7.0Hz). 1.60- 
(m.6H). 1.99(s,3H). 2.06-2.24(m,2H). 2.30(t.2H.J = 7,5Hz), 2.32-2.66(m.6H). 3.69(S.3H). 4.21 (q.1 H.J = 7.0Hz). 
5.30(m.lH). 6.05(d,1H,J=3.3Hz) 
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Example 13 



N-[2-0-{2-AcetamidO'2,3'dldeoxy-6-0^ctadecanoyi-1*(>((3R)-3-tetra^ 
5 giucopyranos-3"y(}»DHactoyi]-L«alanyl«[>isoglutamine methylester . 

The compound of the fomnula (1) wherein Ri is 3-t@tradecanoyioxytetradecanoyl group (108.8mg, 
0.114mmol) was dissolved in a mixture of dry dioxane (1.5ml) and dry OMF (0.5ml). To the solution were 
added octadecanolc acid (37.6mg, 0.137mmol). DCC (45.4mg, 0^28mmoi) and DMAP (6.7mg, O.0i57mmol). 
70 The resultant was stinred for 14 hours at room temperature and then treated in the same manner as that in 
Example 1 1 to obtain the title compound (95.€mg. yield: 68.5%). 
mp: 68.1 -69.0 *C 
[a]g5 : + 26^1 5 " (c - 1 .338, CH2CI2) 

IR 7max(film)cm-' : 3700-3150, 2930. 2850. 1740, 1650. 1540 
IS NMR(CDCl3)5 : 0.88(t.9H.J = 6.6Hz). 1.25-1.39(m.64H). 1.43(d,3H,J=6.6H2), 1.44(d.3H,J = 7.0H2). 1.58-1.60- 
(m.6H), 1^9(s,3H), 2.02-2.22(m.2H). 2.30(t,2H,Ja7.5H2). 2.32-2.e7(m,6H). 3.e9fe,3H). 4.21Xq,1H.J«6.eHz), 
5.30(m,1 H), 6.05(d,1 H.J = 3.3H2) 



20 Example 14 



N-[2H3-{2'Acetamrdo-2,3<ifdeoxy'6-Q<jecanoyl-l-S-((3R)-R-tetradecanoytoxytetradecanoyO 
giucopyranos-3-yi}-D-lactoyl]-L-alanyl-D'isogiutamlne methylester 

25 

The compound of the formula (I) wherein Ri is 3-tetradecanoyloxytetradecanoylthio <239w2mg. 

0. 250mmol) was dissolved in a mixture of dry dioxane (0.5ml) and dry OMF (0.5ml). To the solution were 
added decanoic acid (51.6ml. O.SOOmmol). DCC (102.9mg. 0.50mmol) and DMAP (15.2mg, 0.499mmol). 
and the resultant was stinted for 2 hours at room temperature. After confirming the completion of the 

30 reaction with T.LC. (CH2CI2 MeOHslO : 1). DC urea of a reaction by-product was filtered off and washed 
with dioxane. The filtrate and washings were combined and then lyophilized. The amorphous material thus 
obtained was subjected to a column chromatography [Wakogel<s> C-20Q eluted with CHaCts/MeOH «a) 200 : 

1. (b) 70 : 1, (c) 60 : 1 and (d) 40 : 1)]. The eluate eluted with the eluent (c) gave the title compound 
(1 11. 6mg. yield: 40.2%). 

35 mp : 138.6 - 139.9* C 

[of* : + 17.09* (c=0.702, CHaCfe : MeOH =2:1) 
IR7max(film)cm-' : 3650-3020. 3250. 2930. 2850. 1740. 1660, 1540 

NMR(CDCl3)5: 0.87(t,9H. J « 5.7H2). 1 .25(m.52H). 1 .39(d.3H.J = 6.6H2). 1.S8(m.6H). 1.95<s,3H). 2.10-2.28- 
(m,2H). 2.34(6,2H,Ja7.7H2). 2.47-2.91 (m,6H). 3.69(s.3H), 5.13(d.1H.J = 11.0Hz), 5.11-6.2l<m,1H) 

40 

Example 15 



45 N-[2<h{2-Acetamido-2.3-dldeoxy-6-0'tetradecanoyi"1-S-((3R)-3-tetradecanoyloxytetradecanoy^ 
giucopyranos-3-yi}-D-lactoyil-L-alanyhD-isoglutamine methylester 

The compound of the formula (1) wherein Ri is 3-tetradecanoyloxytetradecanoylthlo <206.5mg, 0.215 
mmol) was dissolved in dry dioxane (0.5mi) and dry DMF (0.5ml). To the solution w re added tetradecanoic 
50 acid (59.0mg, 0.259 mmol). DCC (88.9mg. 0.431 mmol) and DMAP <13.1mg, 9.1D77 mnnol). The resultant 
was stinted for 2.5 hours at room temperature and then treated in the same manner as that in Example 14 
to obtain the title compound (95.6mg, yield: 38.0%). 
mp : 136.1 - 137.7*C 

MP : +17.57* (c«0.956. CH2Cl2:MeOH = 2:1) 
55 IR 7max (film)cm-^: 3650-3120. 3300. 2930. 2860. 1740. 1640. 1540 

NMR(CDCl3)5: 0.88(t.9H.J =6.6H2). 1-25(m.56H). 1.39(d.3H.J = 7.0Hz). 1 .42<d.3H.J = 7.OH2), 1.57<m.'eH), 
1.97(s,3H). 2.01-2.28(m.2H). 2.34(t,2H,J=7.7H2). 3.71(s.3H). S.13(d,1H.J«11.0H2).-5.11-5.23(m,1H) 
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Example 16 

N-[2^{2*Acetamido«2,3<iideoxy'6-0-bctad 
giucopyranos-3-yl}-D-lactoyl]-L'alanyl-D-isoglutamine methylester 

The compound of the formula (l') wherein Ri is 3-tetradecanoyloxytetradecanoylthio (2032mg, 0212 
mmol) was dissolved in a mixture of dry dioxane (0.5ml) and dry OMF (O.Sml). To the solution were added 
octadecanoic acid (63.1mg, 0.254 mmol). DCC (87.5mg, 0.424 mmol) and DMAP (12.9mg. 0.106 mmol). 
The resultant was stinred for 3 hours at room temperature and then treated in the same manner as that in 
Example 1 4 to obtain the title compound (1 1 22mg. yield: 432%). 
mp: 133.7-134.5 *0 

[ot]g5: +17.46' (c-1.122,CH2Cl2:MeOH = 2:1) 

IR 7max(film)cm-' : 3700-3150, 3320, 2960. 2900. 1750. 1680. 1580 

NMR(CDC(9)5: 0.87(6.9H.J=:S.5Hz). 125(m.6,6H). 1.39(d,3HJ = 5.9H2). 1.57(m.6H). 1.95(s.3H). 1.95-2.18- 
(m2H). 225-2.90(m,6H). 2.38(t2H.J = 7.1Hz). 3.69{s.3H), 5.13(d.1H.J = 11.0H2). 5.11-520(m.1H) 



Example 17 



N-[2'0'{2"AcetamidO'2,3-(8deoxy-1-Q'((3R)-3-hexadecanoyloxytetradecan^ 
lactoyll-L-aianyl-D-tsoglutamine methylester 

The compound of the formula (HI) wherein Ri is 3*hexadecanoyloxytetradecanoyloxy (408. Img, 0.410 
mmol) was dissolved in 80% acetic acid aqueous solution (15ml). which was allowed to stand for 1.5 hours 
at 45*C. In the same manner as that in Example 4. the title compound (391 .7mg) was quantitatively 
obtained from the above solution. 
m.p.: 134.2- 135.5*0 

[ag^: +47.38' (c =0.878. CH2Cl2:MeOH = 1:1) 

IR 7max (cm)-^ : 3700-31 dO(OH). 3300(NH) 2920, 2a50(CH) 1740(ester) 1650. 1530(amido) 
NMR(CDCl3)5 : 0.88(t.9H,JMeCH26H2.3MeCH2). 1 .25(m.40H,20CHz). 1 .42(d.3H. JMeCH7.3H2,MeC of Ala). 
1.45(d.3H,JMeCH7.3H2,HeO of Lac), 1.57-1 .60(m.6H.3MeCh2). 1. 95-2.1 7(m.2H.CH2CH of Gin), 2.00- 
(S.3H.ACN), 2.30(t.2H,JOH2CH27.5H2,CH2CO Of Gin), 2.37-2.66(m,6H,3CH2C0), 3.68(S,3H,GOOMe), 5.30- 
5.42(m.1H.H-3 of C17-O-C16). 6.03(d,1H,J,^,3,3Hz.H-1). 



Example 18 



N-[2-0-{2'Acetamido-2,3-dideoxy-6-0-octadecanoyl-1-Q-((3R)-3-hexadecanoyloxytetradecanoyl)-a-D- 

glucopyranos-3-yl}-D-iactoyl]'L-alanyl-D-isoglutamtne methylester 

The compound of the formula (l') wherein Ri is 3-hexadecanoyloxytetradecanoyloxy (191. Img. 
0.200mmol) was dissolved in a mixture of dry dioxane (3.0ml) and dry DMF (1 .0ml). To the solution were 
added octadecanoic acid (74.0mg. 0.260mmol), DDC(82.5mg. 0.400mmol) and DMAP (122mg, O.lOOmmol). 
The resultant was stirred for 16 hours at room temperature. In the same manner as that in Example 11. the 
title compound (I93.1mg, yield : 78.9%) was obtained, 
mp : 69.5-71.0*0 

[ag^ : + 40.69 '(0 = 1 .504. CH2a2 : MeOH = 2:1) 

IR 7max(cm-0: 3700-31 30(OH). 3300(NH). 2930, 2860(OH), 1740(ester), 1660, 1540(amido). 
NMR(0D0l3) : 0.88(t.9H.JMeGH26.6Hz.3MeCH2). 1 25(m.68H.34CH2), 1.43(d,3H,JM GH5.9Hz,M 0 of Ala). 
1.45(d.3H.JMeCH5.9Hz,MeG of Lac), 1.60(m.6H,3MeCH2), 1 .99(s.3H A:N), 2.19-2.66(m.8H,CH20H of 
Gln.3CH2CO). 2.35(t.2H,JCH2GH27.7H2,CH2CO of Gin), 3.69(s,3H.COOMe). 5.30(m.1H,H.3 of CuOCie). 
6.D5(d,lH,Jii. 2.9HZ.H-1) 



ExampI 19 
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N-[2'Q-{2-Ac9tamidO'2,3<iideoxy*1'S«{(3R)*3-hexadecaonyloxytetradecanoyi)'1"thio-j3-D-giucopyr^ 
yi}-p-lactpyl]'L-aianyl-D-isoglutamjne methy 

The compound of the formuia (lit) wherein Rt is 3*hexadecanoyloxytetradecanoy(thio (586.€mg, 
0.580mmoi) was dissolved in 80% acetic acid aqueous solution (12mi), which was allowed to stand for an 
hour at 45* C. In the same manner as that in Example 4. the title compound (563.4mg) was quantitatively 
obtained, 
mp : 94.6-95.8 'C 

tags . + 28 06(C = 1 .112. CH2CI2. : MeOH = 1:1) 

IR 7max(cm-0 : 3680-3130(OH). 3300(NH). 2940. 2870(CH), 1740(ester), 1650. 1550(amido) 
NMR(CDCl3) : 0.88(t.6H.JMeCH26.4Hz,2MeCH2). 1 .27(m,40H,20CH2), 1 .37{d.3H.JMeCH7.0Hz,MeC of Lac), 
1.41(d,3HJMeCH70H2.MeC of Ala). 1.60(m.4H,2MeCH2). 1.91(s.3H.AcN), 1.91-2.02(m.1H,€HCH2 of 6ln). 
2.21-2.90(m.6H.CH2CO of Gln.2CH2C0). 3.70(s.3H.COOMe), 4.05(t1H.J6a.6b.10.3Hz.H-6a). 4.22-4.26- 
(m.2H.CH of Uc and Ala). 4.34-4.39(m.1H,CH of Gin). 5.13(d,lH,Ji^10.6Hz.H-1). 5.21-5^5(m.1H,H-3 of 
C14OC16) 



Example 20 



N-[2-0-{2-Acetamldo-2,3-dideoxy-6-0-octadecanoyi-1 -S-((3R)-3-hexadecanoy loxytetradecanoyi)- 1 -thio-j8-D- 
glucopyranos-3-yl}-D-lactoyi]-L-alanyl-D-isogiutamlne methylester 

The compound of the fomriula (1) wherein Rt is 3-hexadecanoyloxytetradecanoylthio(340.0mg, 
0.350mmol) was dissolved in a mixture of dry dioxane (4.0ml) and dry DMF(1.5ml). To the solution w re 
added octadecanoic acid(129.4mg, 0.45Smmol). DCC(144.4mg, 0.700mmol) and DMAP(21.4mg. 
O.l75mmol). The resultant was stirred for 3 houi^ at room temperature. In the same manner as that in 
Example 14. the title compound (203.1mg, yield : 46.8%) was obtained, 
mp: 171.2-172.8*0 

[o]g' : + 17.01 ■ (Ca0^723, CH2CI2 : MeOH =2:1) 

IR 7max(cm-^) : 3320. 3270(NH. OH). 2920, 2850(CH), 1740(ester). 1650. 1540(amido) 
NMR(CDCl3) : 0.87(t9H,JMeCH5.3Hz.3MeCH2). 1.25(m.70H.35CH2). 1 .39(d,3H.JMeCH6.6Hz.MeG of Ala), 
1.58(m,6H.3MeCH2), 1.94(s,3HA:N), 2.22-2.91 (m.2H,CH2C0 of Gin), 2.32(t.2H.JCH2CH27.7Hz.CH2CO of 
Qln), 3.69(s.3H,COOMe). 5.13(d.1H,J,^1 1.OHz.H-1). 5.1 1-5.20(m,1H.H-3 of Cu-O-Cis) 



Example 21 



N-[2-0'{2-Acetamido-2.3-dideoxy-1-0-((3R)-3-octadecanoyloxytBtradecanoyl)-a-D-glucopyranos-3-yi}->0- 
lactoyl]-L-alanyl-E>isoglutamine methylester 

The compound of the formula (IN) wherein Ri is 3-octadecanoyloxytetradecanoyloxy(388«9mg. * 
0.380mmol) was dissolved in 80% acetic acid aqueous solution(15ml), which was allowed to stand for 2 
hours at 45* 0. In the same manner as that In Example 4, the title compound (373.7mg) was quantitatively 
obtained(373.7mg). 
mp: 187-188.5' C 

(ot]D® : + 47.11 * (C = 0.900, CH2CI2 : MeOH = 1:1) 

IR 7max(cm-') : 3700-31 OO(OH), 3300(NH). 2910, 2850(CH), 1740( st r), 1650. 1540(amido) 
NMR(CDCl3) : 0.88(t.9H,JM iCH27.0Hz.3MeCH2). 1.25(m.44H.22CH2). 1.41(d,3H.JMeCH7,8H2,MeC of Ala), 
1,44(d.3H,JMeCH7.8H2,MeC of Uc). 1 .99(s,3H.AcN). 1.94.2.04(m.2H.CH2CH of OIn). 2.30- 
(t.2H.JCH2CH28.0i,CH2CO of Gin), 2.27-2.46(m.6H,3CH2CO). 3.70(s,3H.COOMe). 5.30(m.1 H.H-3 of 
Ci 4OC1 8), 6.05(d.1 H.Ji 27.8H2.H-1 ) 
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N'[2-(>"{2-Acetamido-2,3HJideoxy-6-OTOCtadecanoyl-1-0-((3R)«3'Oct^ 
giucopyranos«3-yl>D-lactoyl]-L-alanyl'E>isoglutamine methylester 

The compound of the forrinufa (l') wherein Ri' fe i^bctadecanoy^oxytetrad6ca^oy^o^ 
O.ISmmol) was In a mixture of dry dloxane(3.0ml) and dry DMF(I.Oml). To the solution were added 
octadecanoic acid(66.6nng. 0.234mmol), DCC(74.3mg. 0.360mmol) and OMAP(11.0mg. 0.090mn^ol). The 
r sultant was stirred for 16 hours at room temperature. In the same manner as that in Example 11. the title 
compound (164.0mg. 72.8%) was obtained, 
mp: 106-108.5' C 

[ags : +38.48*{C = 0^624. CH2Cla : MeOHal : 1) 

IR 7max(cm-i) : 3700-3150(H). 3300(NH). 2930, 2860(CH). 1740(ester). 1660. 1540(amido) 

NMR(CDCl3) : 0.88{t.9H,JCH2CH266H2,3MeCH2). 1 .25(m.72H.36CH2). 1 .43(d.3H.JMeCH6.2Hz,MeC of Lac). 

1.59(m.6H.3MeCH2). 1 .99(s.3H.AcN), 2.01-2.20(m,8H.CH2CH of Gln.3CH2CO), 2.30- 

(t,2H,JCH2CH27.7Hz.CH2C0 of Gin), 3.69(s.3H,COOMe), 5.30(m,1 H.H-3 of C^OCig), 6.05(d.1H,J,^.0Hz.H- 

1) 



Example 23 



N-f2-0-{2-Acetamido-2,3-ddeoxy-1-S-((3R)-3-octadecanoyloxytetradecanoyl)*1'thio-j9-D-glucopy 
yl^D-lactoylH-alanyt-D-isoglutamine methylester 

The compound of the formula (III) wherein Ri is 3-octadecanoyloxytetradecanoylthio(634.1mg, 
0.610mmoi) was dissolved in 80% acetic acid acqueous SQ(ution(15ml). which was allowed to stand for an 
hour at 45* C. In the same manner as that in Example 4. the title compound (609.6mg) was quantitativ ly 
obtained. 

mp : 112.5-1 13.8* C 

[ajgs : +24.62' (C =0.600. Ch2Cl2 : MeOH^I : 1) 

IB 7max(cm"') : 3400-31 OO(OH). 3260(NH). 2910. 2850(CH), 1740(ester). 1640. 1530(amido) 
NMR(CDCl3) : 0.88(t,6H,JMeCH2,4.0H2.2MeCH2). 1 25(m,44H.22CH2). 1 ,33(d.3H.JMeCH7.3Hz,MeC of Uc). 
1.36(d.3H,JMeGH7.3Hz,MeG of Ala). 1.58(m.4H.2MeCH2), 1.92(s,3H.AcN). 1.91-2.04(m.2H.CHCH2 of Qln), 
2.26(m.6H.CH2CO of Gln^CH2C0), 3,69(s,3H,COOMe), 4.02-4,09(t,1H.J6a^b8.7Hz.H-6a), 4.28<m.1H,GH of 
Gin), 5.QB(d.1 H,J,^.0H2.H-1), 5,21(m.1 H.H-3 of Ci^-O-Cis) 



Example 24 



N'[2*0'{2-Acetamido-2.3-dideoxy«6-0-octadecanoyi- 1 -S-((3R)-3^ctadecanoyioxytetradecanoyl)-1 -thio-g-D- 
giucopyranos-3-yl}-D-lactoyl]-L-alanyl-[>isogiutamlne methylester 

The compound of the formula (l') wherein Ri is 3-octadecanoyloxytetradecanoylthio(400.0mg, 
0.400mmol) was dissolved in a mixture of dry dioxane (4.0ml) and dry DMF(l.5ml). To the solution were 
added octadecanoic acid(147.9mg, 0.520mmol). DCC(165.lmg, O.SOOmmol) and DMAP(24.4mg. 
0.200mmol). and the resultant was stirred for 3.5 hours at room temperature. In the same manner as that in 
Example 14, the title compound (258.6mg, yield : 51.0%) was obtained, 
mp: 123.1-124.5' C 

[a]g® : +17.01 * (C=0.723. CH2a2 : MeOHs2 : 1) 

IR 7max(cm-') : 3650-31 50(0H), 3300(NH), 2930, 2850(CH), 1730(ester), 1650, 1550(amldo) 
NIVIR(CDCl3) : 0.88(t,9H.JMeCH25.5H2,3MeCH2). 1 .25(m,74H.37CH2). 1.34(d,3H,JMeCH6.6H2.MeC of Ala), 
1.44-1.67(m,6H,3MeCH2). 1 .85(s.3H.AcN). 2.17-2.79(m.2H.CH2CHof Gin), 2.31(t,2H.JCHh2CH28.4H2,CH2G0 
of Gin), 3.70(s,3H.COOMe), 5.10(d.1H.Ji^10.6Hz,H-1), 5.14(m,1H.H-3 of Ci^OCis) 



Example 25 
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N-[2-0'{2-Acetamido*&3"dideoxyM-Q"((3R)-3»tetracosanoytoxytefr^ 
lactoyihL'aJ^ny^Pxjspglutemine methylestef ^ m. ^ , 

The compound of the formula (111) wherein Rt is 3-tetracosanoyloxytetradecanoyioxy(465.2mg» 
0.420mmol) was dissolved in 80% acetic acid aqueous solution (15ml). which was allowed to stand for an 
hour at 45* C. In the same manner as that in Example 4. the trtle compound(448.3mg) was quantitatively 
obtained. 
mp:1 83.5-185 *C 

ta]§^: +34.13* (C = 0.920. CH2CI2 : MeOH = 2 : 1) 

IR 7max(cm-n : 3700-31 20(OH). 3300(NH). 2930. 2850(CH), 1740(ester). 1€60, 1540(amido) 
NMR(CDCl3) : 0.89(t.9H.JMeCH26.6Hz.3MeCH2). 1.25(m.56H.28CH2). 1.41(d.3H.JMeCH6.9Hz,MeC of Ala), 
1.44(d.3H.JMeCH6.9H2.MeC of Uc). 1.60(m.6H.3MeCH2), 1.99(s,3H,AcN). 1. 94-2.01 (m.2H,CH2CHof Gin). 
2,20-2.39(m.6H.3CH2CO). 2.29(t.2H.JCH2CH2l3H2.CH200 of Gin). 3.69(s.3H.COOMe), 5,30(m,1H.H-3 of 
Ci40Ca*). 6.05(d.1H.Ji^2.9Hz,H-1) 



Example 26 

i 

N-[2-0'{2-Acetamido-2.3-dideoxy-6-0-octadecanoyl-1-0-((3R)-3-tetracosanoytoxytetradecanoyl)^ 
9lucopyranos-3-yl}-D-iactoyi3-L-alanyi-D-lsoglutamine methylester 

The compound of the formula (l') wherein Ri is 3-tetracosanoyloxytetradecanoyloxy (234.8mg. 
0.220mmot) was dissolved in a mixture of dry dioxane (3.0ml) and dry DMF(I.Oml). To the solution were 
added octadecanoic acid (81.3mg. 0.288mmol). OCC (90.8mg. 0.440mmol) and DMAP(13.4mg. O.llOmmol). 
and the resultant was stirred for 12 hours at room temperature. In the same manner as that in Example 11, 
the title compound (200.7mg, yield : 68.3%) was obtained, 
mp : 66.5-68*0 

torlg^ : +34.11 * (c = 0.680. CHaCb : l\4eOH=:1 : 1) 

IR 7max(cm-^) : 3700-3 lOO(OH). 3300(NH), 2930. 2850(CH), 1760(ester). 1660. 1540(amido) 
NMR(C0Cl3) : 0.88(t.9H.JCH2CH26.6Hz.3MeCH2), 1.25(m,88H,44CH2), 1.43(d.3H.JMeOH6.6H2.MeC of Ala). 
1,44(d.3H,JMeOH7.0Hz.MeC of Lac), 1.61{m.6H.3MeCH2). 2.00(m.8H.CH2CH of Qln.3CH2CO). 1.99- 
(S.3H.ACN). 2.33(t.2H.JCH2CH24.2H2.CH2CO of Qln). 3.65(s.3H,COOMe), 4.20(q,1H.JIS4e,CH.H2,MeCH of 
Ala). 5^9(m.1H,H-3 of C,40C2*). 6.04(d.1 H.J,^H2.1-H) 



Example 27 



N-[2-0-{2-Acetamido-2.3-dideoxyM-S-((3R)-3-tetracosanoyloxytetradecanoylh1-thlo-jg-^luc^^ 
yl}-D-iactoyl]-L-aianyl-D-isoglutamine methylester 

The compound of the formula (iff) wherein Ri is 3-tetracosanoyioxytetradecanoy(thio <617.9mg. 
0.550mmol) was dissolved in 80% acetic acid aqueous solution (I2mi). which was allowed to stand for an 
hour at 45* 0. In the same manner as that in Example 4, the title compound (595.9m9) was quantitatively 
obtained. 

mp: 168.5-170.1*0 

(a]B^ : +5.18* ( 0 = 0.772. CH2CI2 MeOH^I : 1) 

IR 'jrmax{cm-') : 3500-3200(OH). 3280(NH). 2910, 2850(OH), 1720(ester). 1630. 1540(amido) 
NMR(0D0l3) : 0.88(t.6H,JMeiOH2 Hz.2MeOH2) 1.25(m.56H,280H2), 1 .30(d.3H,JMeOH8.3Hz,MeO of Lac). 
1.34(d,3H,JMeCH7.5H2.MeO of Ala). 1.58{m.4H.2MeOH2), 1.97-1. 91 (m.2H.2M CH2), 1 .94(s.3H.AcN). 2.25- 
(m.6H.OHOH2 of Qln), 3.69(s,3H.OOOMe), 4.05(t.1H.J6a.6b10.1Hz.H-6a). 4.24-4.28(m.1H.OH of Gin). 5.09- 
(d.lH,J,jj10.8H2.H-1). 5.13-5.19(m.1H,H-3 of CU-O-O2O 
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N'[2'(>{2-AcetamidCh2,3*dideoxy'6-0^ctadecanoyi'1-S-<(3R)*3*tetracosanoytoxytetrad^ 
gtucopyranos*3*yi}'D"lactQyi>L«alanyl-D'isoglutamlne methylester 

The compound of the formula (1) wherien Ri is 3-tetracosanoylcxytetradecanoyithlo (411.8mg. 
0.380mmol) was dissolved in a mixture of dry dioxane (4.0mt) and dry OMF (1.5ml). To the solution w re 
added octadeconoic acid (140.5mg, 0.494mmoi)« DCC(156.8mg, 0.760mmol) and DMAP (23.2mg, 
O.ISOmmol), and the resultant was stirred for 3 hours at room temperature. In the same manner as that in 
Example 14, the title compound (223.5mg, yield:43.5%) was obtained, mp : 147.5-149.0* C 
ta]|5 : +17.40* ( C = 0.632, CH2CI2 MeOH = 1 : 1) 

IR 7max(cm-') : 3600-3200(OH), 3300(NH). 2950. 2880{CH), 1750(ester). 1680. 1560(amido) 
NMR(C0Cl3) : 0.d8(t.9H.JMeCH5.5Hz,3MeCH2}, 1 .25(m,86H.43CH2), 1.35(d,3HJIVIeCI^.3Hz,MeC of Ala). 
1.57(m.6H.3MeCH2). 1.90(s.3H,AcN). 2.05-2.90(m.2H.CH2CH of Gin). 2.35(t.2HJCH2CH27.8H2.CH2CO of 
Gin). 3.68(s,3H.COOMe), 5.13(dJH.J,.2l 1 .OH2.H-I). 5.15(m,1H,H.3 of Ct40C24) 

Pharmacological activities of the compounds of the present invention are shown as follows. 



(1) Hepatftis-vaccine enhandng activity (adjuvant activity) 

A compound of the present invneiton was dissolved In lipidmicrosphere (Img/ml). On the other hand, a 
solution of hepatitis 6 virus surface antigen (HBs) In physiological saline was prepared (SOug/ml)* Th 
above solutions In equal amounts were mixed to prepare a test solution. A control solution was prepared by 
the exclusion of the compound of the present invention from said test solution. A mixture of a suspension of 
aluminium hydroxide gel in physiological saline (Img/ml) and said hepatitis vaccine preparation in equal 
amounts was prepared as another control solution. The test solution (0.2ml) was intraperitoneally admin- 
istered to each mouse in one group consisting of seven female CDFt mice. 

Blood samples were collected from the fundus ocluli vein of each mouse every week after the 
administration and then centrifuged to obtain serums. Three weeks after the administration. 0^1 of the test 
liquid was Intraperitoneally administered again to each nnouse for secondary stimulation. Then blood 
collecting was conducted every week to obtain serums after the application of the secondary stimulation, in 
the same manr^er as thiat described above. 

The amount of the IgG antibodies against the hepatitis B virus surface antigens (HBs) in the serums 
thus obtained was determined witii an ELISA method. The results are shown in Table 1. 
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Table 1 

5 



g Adjuvant activities on heptatls B 
virus surface antigens. - Experinienc 1 



70 


Test 




Anti lilts serum antigen value (average valued S.D.) 

O.D 415nm SOOO-foid dilution 




material 




1 W 


2 W 


3 W 


4 W 


5 W 


IS 


Example 


1 


O.OOl+O.OOl 


0.0L8+0.000 


0.07A+0.002 


0.815+0.011 


0.843+0.005 


2 


0 


0.023+0.000 


0.076+0.001 


0.975+0.008 


0.930+0.004 




3 


0 


0.027+0.001 


0.064+0.003 


0,631+0,006 


0,692+0.009 


20 


4 


0 


0.0-73+0.001 


0.111+0.007 


0.848+0.009 


0.935+0.022 




5 


o.ooi+o;ooi 


0.021+0.001 


0.048+0.001 


0.643+0.013 


0.490+0.009 




6 


0 


0.020+0.002 


0.069+0.001 


0.477+0-005 


0.529+0.005 


25 


7 


0 


0. 016+0.003 


0.071+0.004 


0.426+0.000 


0.470+0.010 




■ 8 


0 


0.067+0.003 


0.114+0.002 


0.897+0.012 


0.845+0.016 




9 


O.OlA+0.002 


0.092+0.003 


0.149+0.001 


0.681+0.012 


0.702+0.006 




10 


0 


0.061+0.002 


0.114+0.003 


0.778+0.024 


0.878+0.009 




11 


0.010+0.002 


0.083+0.002 


0. 124+0.003 


0.602+0.009 


0.716+0.020 


35 


12 


0.007+0.003 


0.109+0.002 


0. IU+0.001 


0.608+0.021 


0.695+0,021 




13 


0 


0.081+0.003 


0.126+0.003 


0.635+0.011 


0.742+0.016 


40 




0 


0.071+0.000 


0. 104+0.003 


0,784+0.022 


0,8443+0.024 




15 


0 


0.085+0.002 


0.129+0.001 


0.786+0.008 


0.905+0.020 




16 


0 


0. 079+0. 00/< 


0.103+0.004 


0.850+0.008 


0.903+0.021 


45 


Alumlnuni 

hydroxide 

eel 


0 


0 


0 


0.027+0.001 


0.040+0.001 




Control 


0 


0 


0 


0.097+0.006 


D. 123+0 .00 1 



50 



55 
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table I (continued) 



$ Adjuvant acclvities on heptatls. B 
virus surface antigens - Experiment Z 



Test 

raaterlal 


Anti UUs serum antigen value (average value ± S.D.) 

O.D 615nni 20000«Eol(l dilution 


I W 


2 W 


3 W 


4 W 1 


5 W 


Exataple L7 


0. 001+0. OOA 


0.026+0.001 


0.051+0.001 


0.642+0.021 


0.615+0.021 


18 


0 


0.035+O.OO7 


0.050+0. OOA 


0. A 8 1+0. 006 


0.375+0.008 


19 


0 


0.023+0.000 


0.0/i2+0.001 


0.536+0.01 t 


'0.521+0.012 


20 


0.002+0.001 


0.04A+O.OO5 


0.056+0.003 


0.814+0.018, 


0.708+0.002 


21 


0.006+0.004 


0.038+0.000 


0.058+0.007 


0.517+0.006 


0.498+0.011 


22 


0.005+0.004 


0.036+0.007 


0.053+0.001 


0.294+0.006 


0.25A+0.002 


23 


0.004+0.001 


0.051+0.003 


0. 092+0. OOA 


0.639+0.003 


0.626+0.008 


2^ 


0.007+0.001 


0.034j<).001 


0.050^0.000 


0,579+0.007 


0.513+0. on 


25 


0.004+0. 002 


0.021+0,001 


0.031+0.00^1 


0.^02+0.011 


O.A3A+0.021 


26 


0.001+0.006 


0.015+0.006 


0.032+0.008 


0.192+0.002 


0.163+0.004 


27 


0.003+0.003 


0.031+0.002 


0.052+0.000 


0.580+0.016 


0.573+0.013 


28 


0,005+0.003 


0.062+0.004 


0.086+0.004 


0.61L+0.0L8 


0.5A3+0.029 


Aluttiinuni 

hydroxide 

eei 


0 


0.002+0.002 


0.006+0.004 


0.196+0.003 


0.227+p.OOl 


Control 


0 


0.017+0.000 


0.022+0. OOl 


0.267+0.004 


0.232+0.004 
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40 



^ (2) Influenza HA vaccine enhancing activfty (adjuvant activity) 

A compound of the present invention was dissolved In lipidmlcrosphere (Img/ml). On the other hand, a 
solution of influenza HA vaccine (B/nagasaki/1/87 strain) in physiological saline was prepared (100 ccA/mt). 
The above solutions In equal amounts were mixed to prepar a test solution. A control solution was mad 
by the exclusion of the compound of the present invenitbn from said test liquid. A mixture of a susp nsion 
of aluminium hydroxid gel in physiological saline(1 mg/ml) and said influenza HA vaccine preparation in 
equal amounts was pr pared as anoth r control liquid. Th test solution (0.2ml) was intrap ritorieally 
administered to each mouse in on group consisting of seven female COFi mic . 

Blood samples were collect d from the fundus oculi vein of ach mouse ev ry week aft r the 
administration and then c ntrifuged to obtain serums. Three weeks after th aministration, 0.2ml of th test 
liquid was Intrap ritoneally administered again to ach mouse for secondary stimulation. Then, blood 
coll cting was conducted v ry we k to obtain s rums aft r the application of the secondary stimulation, in 
the same manner as that d scribed above. 
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The amount of the IgG antibodies against the influenza HA vaccine (B/Nagasaki/1/87 strain) In the 
serums thus obtained was determined with an ELISA mehtpd., The results are shown in Table 2. 

5 

Table 2 



10 i Adjuvant activities on influenza UA 
vaccines - experiment I 





Tent 


Anti UA fferum antigen value In^eragc value ± b.U.; 

O.D 6l5nin 5000-roid dilution 


15 


material 


1 u 


2 W 


3 W 


4 W 


5 W 




Example I 


O.007+p,003 1 


0.174+0-003 


0.232+0.003 


1.243+0.036 


1.201+0.002 




2 


0.003±O.OOL 


0.172±0,004 


0.42010.005 


l.447±0.029 


1.418±0.03S 


20 


3 


0.009±0.000 


0-182±0.003 


0.292±0.004 


1.122±0.020 


1.140±0.013 






0,00/1+0.001 


0.215+0.001 


0.381+0.004 


1.204+0.012 


1.150+0.016 


25 


5 


0 . 


0.091+0.002 


0.377+0.001 


1.037+0.027 


1.068^0.004 




6 


O.OOi+O.OOl 


0.013+0.002 


0. 259+0.004 . 


1.025+0.013 


1.159±0.013 




7 


0.00 1+0. 00 I 


0.112+0.003 


0.28<>+0.001 


1.039+0.010 


1.128±0.02^ 


30 


a 


O.OOL+O.OOi 


0.105+0.003 


0.246+0.004 


U246+0.0I9 


1 .257+0.023 




9 


0.019+0.002 


0,168±0.005 


0.392+0.006 


1-342+0.005 


l.329±0-026 


OS 


10 


0. 005+0. OOL 


0.153+0.003 


0.280+0.000 


1,149+0.018 


1.203+0.014 




li 


0 


0.073+0,000 


0.160+0.005 


1. 059+0. OU 


1.050+0.003 




12 


0 


0. 105±O.OOA 


0.176±0.002 


1.039+0.015 


1.050±0,008 


40 


13 


0 


0.088+0.004 


0.140+0.001 


0.868±0.010 


0.824+0.002 






0 


O.ilO±O,0O3 


0.186+0.007 


0.974+0.006 


0.954+0.002 


45 


15 


0.007+0.000 


O.ll9±0*005 


0.218±0.006 


1.249+0.013 


1.262+0.017 


16 


O.OOl+O.OOl 


O.l45±0.00/i 


0.257+0. 010 


1.251+0.010 


1.262+0.026 




Aiuminum 
hydroxide 


0 


. 0 


0 


0. 162+0.004 


0.263t0.007 


50 


Control 


0 


0 


0 


0.4LO+0.004 


p.502f0.008 
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Table 2 (conttttued) h-^.. 



* ; Adjuvant activities oa influenza HA 
vncclnes - Experiment 2 



10 



20 



25 



Trs t 

material 


Anti UA serum nnti.gen value (Jivcrage value + S.U.} 

O.D 4L5mu 80000-fold dilution 


^ w 


2 W 


3 W 


4 W 


5 w 


example L7 


O.0IO+p.O02 


0* 122+0.006 


0. 191+0*001 


A ^ 1 e 1 A #^ ft 4 

0.61 1+0.017 


0.696+0.014 


18 


0 


0.052±0.00« 


0.075+0.001 


0.370+0.005 


0.360+0.001 


19 


.0 


0.125+0.003 


0.187+0.001 


0.872+0.002 


1 

0.936+0.006 


20 


O.OO l+O.OOl 


0.071+0.001 


0. lio+0.008 


0.840+0.011. 


OJ657+0'.023 


21 


0 


0.060iK).001 


0.097+0.002 


0.748+0.003 


0.758+0.012 


22 


O.OOl+O.OOA 


0.065±0.00l 


0.100+0.003 


0.4U+0,OP9 


0.492+0.002 


23 


O.0O8±0.OO5 


0. 096+0. 001 


0.183+0.004 


0.949+0.006 


1 .030+0.003 


2^ 


0.006+0.001 


0.085+0.005 


0.113+0.007 


0.771+0.003 


0.791+0.004 


25 


0.009±p*.001 


O.109±0.002 


0.U9+0.004 


0.623+0.019 


O;719+O.02l 


26 


0.00AHh0.003 


0.038+0.001 


0.054+0.001 


0.208+0.001 


0,206+0.002 


27 


0 


O.UO+0.003 


0.161+0.003 


0.751+0.004 


0.805+0.008 


28 


0.008±0.004 


O.041±0.00A 


0.061±Q.001 


p.787±p,0l8 


0.779+0.024 


Aluminum 
hydroxide 


0 


0 


0 


0.152+0.008 


0.181+0.008 


Control 


0 


O.OA6+0.001 


0.071+0.004 


0.380+0.004 


0.388+0.005 



(3) Activation of macrophages (an effect which inhibits the growth of tumor cetis) 

A compound of the present invention was dissolved in Hpidmlcrosphere to obtain a solution in a 
concentration of 500ug/ml, and 0.2ml of such solution was intrapeiitoneally administered to each mouse in 
one group consisting of seven female CDFi mice. Intraperitoneal macrophages obtained three days after 
the administration and L-1210 mouse leulcemia cells were mixed in the ratio of cell numbers of 20 : 1, 
respectively. Two hundred ul of the mixture was placed in each well of one sheet of 96 well microliter plate. 
After 72 hours, the increase of the cell number in each well was determined by a MTT assay method. The 
ratio of the ceil number for the mixture of the L-1210 cetfs and the macrophage relative to the celt numb r 
for the L-1210 cells only(growth inhibitory ratio) was determined, and the results are shown in Tabl 3. 
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TabI 3 



Test material 


Growth Inhibitory ratio of 




L-1210 mouse leulcemia 




cells(%) 








6A ^ 
*r 1 


o 
o 




A 




e 


Of .O 


6 


63.0 


7 


90.2 


8 


57.9 


9 


58.5 


10 


76.6 


11 


59.7 


12 


79.0 


13 


39.7 


14 


98.4 


15 


875 


16 


76.3 


Control 


9.1 



Claims 

1. A muramyl dipeptide derivative of the foltowing formula (I): 




CH,CH NH-C-CH 
^/ II 

c=o o 

/ 

Ala-is6Gln-0CH, 



wherein "Ala" is 



i ' 

-NH-CH-CO-; 



"isoGln" is 



V,' 



10 



IS 
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CONHj 



' -NH-CH-CHjCHjCO-; 
R' is R3O- or RaS-tRs is 

-CO-CHj-CH- ( CHj ) j^-CHj 

0 

I 

CO-(CH2)q-CH3 



(ic is an integer from 8 to 12; q is an integer from 10 to 22) or Rs is 

-CO-CH-(CH-) -CH, 

I z m J 

(CH2)„-CH3 

(m is an integer from 11 to 17; n is an Integer from 11 to 17)]; and R2 Is hydrogen atom or -CO-(CH2)p-CH3 
(p is an integer from 8 to 22). 
^ 2. A compound of claim 1 whierein R3 is 2-tetradecylhexadecanoyl. 

3. A compound of claim 1 wherein R3 is (3R)-3-tetradecanoyloxytetradecanoyl. 

4. A compound of claim 1 wherein R3 is (3R)-3-hexadecanoyloxytetradecanoyl. 

5. A compound of claim 1 wherein R2 is hydrogen atom. 

6. A compound of claim 1 wherein R2 is tetradecanoyl. 

7. A compound of claim 1 wherein "Ala" is L*alanine residue, and "isoQIn" is D-isoglutamlne residu : 

8. A compound of claim 1 which is 
N-{2-^*{2-acetam(do-23<lideoxy-1-0-(2*tetradecyihexadecanoyl)nx-0*glucopyranos-3-yl> 
D-isoglutamine methylester, 

N42'^{2-acetamido-2,3<lideo)cy-^KJecanoyl-1^)-(2-tetradecylhexadecanoyl)-a^ 
^5 lactoyl]-L-alanyl-D-isoglutamine methylester. 

N42-0-{2-acetamido-2,3«<lideoxy-6-0-tetradecanoyl-1^)-{2-tetradecylhexadecanoyl)nx-D-gl^ 
yt}-OlactoylH*dlanyl-I>-isogtutamine methylester, 

f\j-[2-0-{2-acetamido-2.3-dideoxy-6-0-octadecanoyl-1-0-(2-tetradecylhexadecanoyl)'«-D^ 
yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester, 
^ N-[2-0-{2-acetamido-2.3Kiideoxy-1 •S-(2-tetradecylhexadecanoyl)-1 -thio-^-D-glucopyranos-3-yl}-D-lactoylhL- 
alanyi^D-isoglutamine methylester. 

N-[2-<)-{2-acetamido-2,3-dideoxy-6-0<lecanoyl-1-S^2-tetradecylhexadecanoyl)-1-thio-5- 
yl}-D-lactoyl]-L-aianyl-D-isoglutamine methylester. 

N-[2-0-{2-acetamido-2.3-<lideoxy-6-0-tetradecanoyl-1-S-{2-tetradecylhexadecano^ 
^ 3-yl}-D-lactoyl]-L-alanyl-E}-fsoglutamine methylester, 

N-[2-<)-{2-acetamido-2.3-dideoxy-6^)K)ctadecanoyl-1-S-(2-tetradecylhexadecanoyl)-1^ 

3-yl}-D-lactoylH-alanyl-D-isoglutamine methylester, 

^K2•^2-acetamido-2,3-d^deoxy-1-0-((3R)-3-tetradecanoytoxytetradecanoyl 

lactoyl>L-alanyl-D-isoglutamine methylester, 
50 N-[2-0-{2*acetamido-2,3<iideoxy-6-0-decanoyl-1-0-((3R)-3-tetradecanolyloxytetradec 

glucopyranos^-yl}-D-lactoyn-L-alanyl-D-isoglutamine methylester, 

N-[2-0-{2-acetamido-2.3-did oxy-6-0-tetradecanoyl-1-0-((3R)-3-tetradecanoyloxytetradecanoyl)-a-D-gluco 
pyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester, 
N<2-^{2"acetamido-2,3-dideoxy-64)-ocfadecanoyM-0-<(3R)-3-tetrad^ 
55 glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester, 

N-[2-0-{2'acetamido-2,3-dldeoxy-1-S-{(3R)-3-tetradecanoyloxytetradecanoyl)-1-thio-i8-D-glucopyra^ 
yI}-D-lactoyl]-L-alanyl-0-isoglutamine methylest r, 

N-f2-0-^2-acetamido-2.3-dideoxy'^-^<iecanoyl-1-S-({3R)-3-tetradecanoyloxytefr^^ 



EP0 385 467 A1 



glucopyranos-3-yl}-D-iactoyl]-L-alanyl-D-isoglutainin methylester, 

N-[2-0-{2-ac©tamid(>2.3-dideoxy-6-0^tetradecanoyl-1-S-((3B)r^^^ , 
giucopyranos*3-yf}-0-lactoyl]-L-alanyl*0*isoglutamine methylester, 

N-[2-0-{2-acetamido-2.3-dldeoxy-6-0-octadecanoyl-l -S-((3R)-3-tetradecanoyloxytetradecanoyl)- 1 -thio-iff-0- 
giucopyranos-3-?yl}-D-Iactoyl]-L-aJanyl-D-isogiutamine methylester, 
N-[2'<)-{2-acetamldo-2.3-dideo)(y-1^^((3R)-3-he)<ad©canoyloxyt0fr^^ 
lactoyl]-L-alanyl-D-isoglutamln© methylester, 

N-[2-0-{2-acetamido-2.3-dldeoxy-1^)-((3R)-3-hexad©carioyloxytetradecanoyi)-6-0-cKrtadecanoyl-o^ 
glucopyranos*3«yl}-D-lactoyi]-L-atanyl-0-lsoglutamine methylester. 

N-[2-<)-{2-acetami'do-2,3-dideoxyM-S-((3R)-3-hexadecarioyloxytetradecanoylH-^^ 
yl}-0-lactoyl]-L-aianyl-D-isoglutamine methylester. 

N-[2-0-{2-acetamldo-2,3<lideoxy-1-S-((3R)-3-hexadecanoyloxytetrad8car)oyl)-6-C^ 
glucopyranos-3-yl}-D-lactoyli-L-alanyl-D-isoglutamtne methylester, 
N-[2-<)-{2-acetamido-2,3-dideoxy-1-0-{(3R)-3HDctadecanoyloxytetradecanoyl)-a-D-glucopy^^ 
lactoylhL-alanyl-D-isoglutamine methylester, 

N-[2-0-{2-acetamido-2,3Kiideoxy-6-0-octadecanoyl-1-0-((3R)-3-octadecanoyloxytetradec^^ 
glucopyranos-3-yl}-0-lactoylhL-alanyl-0-isogiutamine methylester, 
N-[2-0-{2-acetamido-2,3<fidedxy-1-S-((3R)-3-octadecanoyloxyl©tradecanoyl)-1^-thi^^ 
yl}-D-lactoyl]-L-aianyl-D-isoglutmine methylester, 
N-I2M}-{2-acetamldo-2,3-dideoxy-6^3K)ctadecanoyl-1-S-<(3R)-3-octadeca 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-lsoglutamine methylester. 
N-t2-0-{2-acetamldo-2,3<lideoxy-1-0-((3Rh34etracosanoyloxytetradecanoylVa-l>g^ 
lactoyll-L-alanyl-D-isoglutamine methylester. 

N-[2-0-{2-acetamldo-2.3<lfdeoxy-6HO<ictadecanoylt-(>((3Rh3-tetracosa^^ 
glucopyranos-3-yl}-D-lactoy)]-L-alanyl-D-isogIutamine methylester, 

N-[2-0-{2-acetamido-2,3-dideoxy-1 -S-((3R)-3-tetracosanoyloxytetradecanoy l)-1 -thlo-iS-D-gluGopyranos-3- 
yi}-D-lactoyl]-L-alanyl-0-isoglutamine methylester, or 

N-t2-0-{2-acetamido-2.3<Iideoxy-6-0<>ctadecanoyl-1-S-((3R)-3-tetracosanoyloxytetradecanoyO 
glucopyranos-3-yl}-D-lactoyl]-L-alanyl-D-isoglutamine methylester, 

9. An immunoregulating composition comprising a muramyl dipeptide derivative of the formula (i) as 
defined in claim 1 and a pharmaceutlcally acceptable canier. 

10. An Immunoregulating composition of claim 9 in which the muramyl dipeptide derivative <l) is a 
compound in accordance with any one of claims 2 to 8. 

11. An Immunoregulating composition of claim 9 which is used for enhancing in vivo activity of a 6CG, 
hepatitis or influenza virus vaccines. 

12. An immunoregulating composition of claim 9 which is used for enhancing in vivo activity of 
antibacterial agents. 

13. An immunoregulating composition of claim 9 which is used for enhancing in vivo activity of 
antitumor agents. 
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